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General

The AW70/70L, AW 71/71L and AW 72 L automatic transmissions are of the same basic construction.

Each consists of the following main components:

1 Hydraulic torque converter
2 Mechanical planetary drive gearbox and
3 Hydraulic control system for gearbox operation.
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Connection to y
engine LI

Turbine __|

Freewheel |

Pump
Stator

input shaft

132 3M

132 302

General

Torque converter

The torque converter acts as a fluid coupling which trans-
mits the drive from the engine to the gearbox, providing
smooth transmission of power to the driving wheels and
adding to the torque delivered by the planetary gearbox.

The torque converter consists of a pump, stator and tur-
bine.

Rotating at engine speed, the pump (1) delivers hydraulic
fluid to the turbine (2) through the stator vanes (3). After
driving the turbine, the fluid is returned to the pump.

The pump, stator and turbine vanes are designed so that
the angle of fluid discharge from the turbine is altered by
the stator vanes when a difference exists between the
pump and turbine (i.e. engine and gearbox) speeds. Under
these conditions, the fluid helps to drive the pump and the
stator is locked in position by the freewheel {or one-way
clutch), producing a torque multiplication varying from
approx. 2:1 to 1:1.

The 2:1 ratio is obtained when the turbine (i.e. the car) is at
rest. The ratio is 1:1 when the turbine speed reaches 90%
of the pump speed.

Under the latter conditions, the angle of fluid discharge
from the turbine is such that the stator is driven in the same
direction as the turbine and pump, and is no longer locked
by the freewheel. The torque converter then functions as a
fluid coupling with no torque multiplication.

However, some slip (or loss) inevitably occurs between the
pump and turbine. Slip may be eliminated by introducing a
‘lock-up’ function. See under ‘Torque converter with lock-
up’, pages 8-10.
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General

148 767

Planet carrier

Ring gear

Planet gear

132 304

The AW 72 L transmission. as well as certain AW 70 and
AW 71 units, is eguipped win 2 mechanical lock-up clutch
which eliminates slip by locking the pump and turbine to-
gether when the car is driven in 4ih gear above a cerlain
speed. (AW 70 and AW 71 units with this feature are desig-
nated AW70L and AWT71L respectively.) The lock-up
function is described in further detail under ‘Torque con-
verter with lock-up’ on pages 8-10.

Planetary gearbox

The actual gearbox consists of a number of planetary
(epicyclic) gear trains, clutches, brakes and freewheels.

1. Planetary gear train
3. Clutch

4, Brake

5. Freewheel

Planetary gear train
The principle of a planetary gear train is as follows:

Mounted on a central shaft, the sun wheel is surrounded by
planet gears mounted on a carrier, all enclosed in a ring
gear (or annulus). In addition to transmitting power from the
sun wheel to the ring gear and vice versa, the planets are
also locked under certain conditions. Different speed ratios
are obtained by preventing one or other of the three el-
ements from rotating while allowing the others to turn. The
train is disengaged when none of the elements is locked.

The main advantage of the planetary gear train is that it
permits gear shifting without declutching, since the gears
are in constant engagement.

®
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Pistons

Siate assembly

132 306
Housing

Principle of clutch C2

Housing Pistons

Principle of brake B3
148 604

General

Clutches
The multi-plate clutches are operated by hydraulic pistons.

The clutches transmit the driving power to various parts of
the gearbox.

The clutches are engaged hydraulically in various com-
binations, depending on the particular gear selected.

Brakes

The non-adjustable, multi-plate brakes are operated by
hydraulic pistons.

The brakes are used to lock various components of the
gearbox.

Freewheel

The freewheel (or one-way clutch) prevents rotation in one
direction and permits it in the other
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General

COo

132 320

Non-rotating components
Rotating at input shaft speed
Speed higher than input shaft

Speed lower than input shaft

Engaged and power-transmitting components

Manually-engaged components

Input shaft

Connection
o to C1

132 3

T4k 650

Principle of operation

The sun wheel (1) is locked to the planet carrier (2) when
clutch CO is engaged.

The train now rotates as a unit, and the input and output
shaft speeds are the same.

This is known as the direct-drive mode.

In this mode, the highest power is transmitted by freewheel
FO. Clutch CO transmits power only under engine braking
conditions.

The sun wheel is locked and the planets are forced to orbit
it by the planet carrier when brake BO is applied. In addi-
tion, the planets simultaneously rotate about their own
axes. The ring gear and output shaft now rotate at a higher
speed than the input shatt.

A speed increase is achieved in this manner.

Hydraulic control system

The function of the hydraulic control system is to perform
the actual gear-shifting operations and to determine which
gear is to be selected at any time.

The system consists of a number of interacting hydraulic
valves actuated by oil supplied under pressure by a pump
driven by the torque converter.

The control system is described in further detail under
‘Hydraulic control system’ on pages 19-23.
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Introduction

Design and function

Introduction

Z=ch of the transmissions (all four-speed units) is of the
s=me basic design. The main components are the torque
zonwerier (1), three-speed planetary gearbox (2), hydraulic
zontrol system (3) and overdrive (4th gear) unit (4). How-
=v=r_some differences do exist between the various types.
Thus. AW71 is a reinforced version of AW70, while
2w 72 L affords different ratios by employing sun wheels of
S&erent diameters in planetary trains P1 and P2. Most

AW 72 L transmissions are also equipped with a kickdown
inhibitor between 3rd and 4th, as are some AW 71s.

AW70 and AW 71 are available either with or without
mechanical locking of the torque converter (a function
known as lock-up). Versions with this feature are desig-
nated AW 70L and AW 71 L respectively. All AW 72 L units
are equipped with lock-up.

1. Torque converter

2. Planetary trains P1 and P2
3. Hydraulic control system

4. Overdrive unit PO (4th gear)
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Torque converter with lock-up

Torque converter with lock-up

The torque converter is described under ‘General’ on page
3. This section will deal only with the mechanical lock-up
function.

Power transmission is fully mechanical when the torque
converter is locked by the lock-up clutch, thereby eliminat-
ing the slip which is an inevitable feature of the unit. Engine
speed is reduced and a certain fuel saving is achieved.

Friction lining

Plate

A

|] . lill|=-=

_j__/—

The mechanism consisis of 2 piai= which is pressed into
contact with the torgue conwerier housing. the mating sur-
face of which is provided with 2 iction lining.

Engagement and disengagement are controlled by the sig-
nal valve and changeover valve in the control system. (In
the illustration below, the control system is shown with the
underside facing upward.)

Control system

Signal valve

Pump

Changeover valve
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Torque converter with lock-up

Lock-up function disengaged

1 - governor pressure

E== - inepressure

B - iorque converter pressure

=% 3rd gears

_r= pressure is supplied at A and the valve moves to the
T== combination of line pressure and spring force prevents
e w=rve from moving downwards when governor pressure
B = moreased.

_m= oressure C applied to the top of the changeover valve
=oics e valve in the lower position.

Changeover valve

Signal valve

position in 4th gear

135 037

4th gear

Line pressure is now supplied to the middle port D of the
signal valve.

Since the governor pressure B is not sufficiently high to
move the valve downwards, the valve is held in the upper
position by spring force.

The changeover valve remains in the lower position.
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Torque converter with lock-up

Lock-up function engaged

- governor pressure

[EEE - line pressure
[ = torque converter pressure

[ = oil from torque converter

4th gear only

The signal valve moves downwards when the governor
pressure B is sufficiently high (i.e. when the car is driven
above a certain speed).

This admits line pressure D to the underside of the change-
over valve, which moves upwards and permits oil to flow to

10

(3B Governor pressure

« D Line pressure

Changeover valve Signal valve

139 038

the torque converter in the opposite direction. This forces
the lock-up clutch plate into contact with the friction lining
on the housing, eliminating slip. Since the oil in the torque
converter is now almost at rest, it does not require to be
cooled.
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Planetary gearbox

The planetary gearbox, including the overdrive unit (4th
gear), consists of three planetary gear trains, three clutch-
es, three freewheels and four brakes.

Planetary gearbox

Components, 1st—4th gears

Planetary train PO

Freewheel FO

Input shaft

Four forward speeds and reverse are obtained by engag-
ing the elements of the planetary trains in different combi-
nations.

This is achieved by engaging and disengaging the hydrau-

Brake B3

Brake B2

Planetary train P2

Planetary train P1

Sun wheel

Freewheel F2

148 795

lically operated clutches and brakes.

Output shaft

The method of obtaining the different speeds is described

in the following section ‘Power flow through gearbox’.

11
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Planetary gearbox

Power flow through gearbox

Since 4th gear (overdrive) remains in the direct-drive mode However, the flow is shown in each of the other cases to il-
in all gears other than 4th itself, the power flow through the lustrate the flow through the gearbox as a whole.
overdrive unit is described only under '4th gear’ below.

The following components are used to transmit power in the different gears:

CO BO

i F1 F2 P1 P2

| FO PO |

| |

Ll I‘

l( ]

I QOverdrive ' 1st=3rd gears );

(4th gear) | 132 322

B Brake P Planetary train il Sun wheel shaft
C Clutch I Input shaft IV Output shaft

F Freewheel Il Intermediate shaft

12
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1=t gear, selector in position D
S oanstary trains (P1 and P2) transmit driving power,

Swaoimg Te torgue between them.

S cwch C1 is engaged and transmits power from the
rour === through the intermediate shaft, to the rear ring
ZEsr

The == ning gear forces the rear planets to rotate about
e own zxes, causing the planet carrier (which is rigidly
==—-=c 0 the output shaft) to rotate clockwise.

The ==r plznets simultaneously drive the sun wheel shaft
smurressiockwise at a speed determined by the front plane-
=% T

The =0 oianst carrier is prevented from rolating counter-
sooews= by freewheel F2, causing the sun wheel to drive
= Fomt fing gear through its planets.

Planetary gearbox

132 323

Non-rotating components

Rotating at input shaft speed

Speed higher than input shaft

Speed lower than input shaft

Engaged and power-transmitting components

Manually-engaged components

The front ring gear which (like the rear planet carrier) is
rigidly attached to the output shaft, rotates clockwise.

Thus, power is transmitted in common by both front and
rear trains at a ratio of 2.81:1 in the AW72L, and 2.45:1 in
the AW 70 and AW 71.

Selector in position 1

The difference between this and position D is that brake B3
is also applied, preventing the front planet carrier from
rotating. The action of the brake means that torque is also
transmitted from the output to the input shaft. In other
words, engine braking is available in position 1.

13
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Hanetary gearbox

FO

2nd gear, selector in position D

~ Only rear planetary train P2 transmits power, the front train
rotating unloaded.

Front clutch C1 is engaged and transmits power from the
input shaft, through the intermediate shaft, to the rear ring
gear.

The resultant tendency of the rear planets to drive the sun
wheel shaft counterclockwise is prevented by freewheel
F1. (The outer hub of the freewheel is locked by brake B2.)

The rear ring gear instead forces the planets to orbit the
sun wheel, causing the planet carrier also to rotate at a re-
duced speed.

3rd gear
Both the front and rear clutches, C1 and C2, are engaged.

The complete planetary assembly rotates as a unit with no
difference in reduction ratio or torque (Ratio 1:1).

Note!

Brake B2 is also applied in 3rd to facilitate downshifting
from 3rd to 2nd. (If brake B2 — which is used in 2nd — is al-

14

132 324

Since the rear planet carrier and output shaft are rigidly
attached to each other, the output shaft will rotate at a re-
duced speed compared with the input shaft. The speed ra-
tios are 1.49:1 in the AW72L and 1.45:1 in the AW 70/
AWT71,

Selector in position 2

The difference compared with D is that brake B1 is also ap-
plied to permit engine braking in 2nd. In this case, torque
may also be transmitted from the output to the input shaft.

132 325

ready applied, downshifting from 3rd to 2nd will be faster).

- As already described, brake B2 does not brake the sun

wheel shaft, but only the outer hub of freewheel F1, en-
abling the sun wheel to rotate freely in 3rd. (In 2nd, on the
other hand, the sun wheel is locked since it would other-
wise rotate in the opposite direction.)
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C1

2

4th gear
(3rd + overdrive)
Fourth gear (overdrive), which is engaged automatically

from 3rd, lowers the reduction ratio from 1:1 10 0.73:1 in the
AW 72L and from 1:1 to 0.69:1 in the AW 70/AW 71.

Brake B0 is applied on engagement, locking the sun wheel
in the overdrive unit.

The overdrive unit ring gear then rotates at a higher speed
than the engine. This speed is transmitted to clutch C1 in

FO

Reverse

In reverse gear, power is transmitted only by front planetary
train P1.

Clutches CO and C2 are locked, connecting the input shaft
to the sunwheel shaft. Brake B3 is applied, locking the front
planet carrier.

As a result, the sun wheel shaft drives the front planets
counterclockwise. These, in turn, drive the front ring gear
(which is rigidly connected to the output shaft) counter-
clockwise.

Planetary gearbox

132 326

the gearbox, from whence the power is transmitted further
to the output shaft as in 3rd gear (see above).

Overdrive may also be disengaged completely, permitting
the gearbox to be used in 1st, 2nd and 3rd gears only. Dis-
engagement is performed by means of a switch on the
gear selector lever, a function described under 'Control
system, manual downshift valve 4-3" on page 23.

132 327

Neutral and parking positions

Clutch CO only is engaged 'ready’ for starting (direct-drive
mode).

All brakes are released, except in the parking position, in
which brake B3 is applied while the engine is running.

15
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Planetary gearbox
Power flow
Gear selector Gear Clutch(es) Planetary train(s) Brakes Freewheel(s) Engine
position engaged in use applied braking
P - co" - B3" - -
R reverse Co, C2 front B3 FO yes
N - co" - - = —
D 1st Co, C1 both - FO, F2 no

2nd Co, C1 rear B2 FO, F1 no

3rd Co, C1, C2 ‘direct-drive’ B22 FO yes

4th C1, C2 OD + ‘direct-drive’ B0, B2” - yes
2 1st Co, Ct1 both - FO, F2 no

2nd Co, C1 rear B1, B2 FO, F1 yes
1 1st Co, C1 both B3 Fo, F2 yes
" With engine running.
2 Applied to facilitate gear shifling.

Disengaged via freewheel F1.
Governor

16

Hydraulic system

Means of controlling the mechanical power transmission
system are required. This is provided by an hydraulic sys-
tem.

The system consists of the following main components:
Hydraulic oil pump, centrifugal governor and control
system (valve system).

T_he control system is supplemented by three accumulator
pistons which contribute to smoother gear shifting.

Hydraulic oil pump

The unit is a conventional gear pump which operates while
the engine is running. The unit is driven by the torque con-
verter.

Consisting basically of a split pump housing, drive gear
and runner, the pump draws hydraulic fluid from the sump

through a strainer and delivers it at a controlled pressure to
the various gearbox components.

The controlled pressure is known as the line pressure.



assion
C sys-

pents:
onirol

uiator

s while
E con-

= gear
 sump
sure to

are.

AW 70/AW 71/AW 72 L Automatic transmissions, design and function

117 672

Line
pressure

148 603

Governor
pressure

3

148 602

Hydraulic system

Governor

The governor is mounted on the output shaft and rotates at
the same speed. Acting as a combined centrifugal valve
and spring-loaded valve, the device converts the line
pressure to a value which varies with the shaft speed or, in
other words, with the speed of the car. This is known as the
governor pressure. Oil is supplied to the governor
through the gear selector valve (see under '‘Control system’
on page 19).

The variable governor pressure is supplied to the control
system, in which it is used to operate the shift and down-
shift functions.

In this illustration, the governor is shown with the car and
output shaft at rest. In this case, the line pressure outlet is
blocked and the governor pressure is nil. Since the latter
must be increased continuously in proportion to the speed
of the car in order to perform the control system functions,
the governor is designed to operate in two stages.

A. The car is now moving slowly and the output shaft
(governor) speed is low. As the governor rotates, the
governor weight (1) and valve (2) move outwards un-
der the action of centrifugal force, opening the valve,
and line pressure is converted to governor pressure
as oil flows through passage (3). The valve is main-
tained in equilibrium by the governor pressure.
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Hydraulic system

18

5

Line
pressure
Governar
pressure

4

148 601

As the speed of the car increases, the governor weight
continues to move outwards until it is stopped by the
housing (4). At this point, the governor pressure is
controlled by the centrifugal force of the governor
valve (2) and by a spring (5) behind the valve.

This makes the governor pressure less sensitive to
variations in the speed of the output shaft.

The governor action thus consists of two distinct
phases.
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Control system

The system controls the planetary drive assembly in the
gearbox, ensuring that it operates in a gear appropriate to
the throtile position, vehicle speed, terrain and gear posi-

tion (as selected manually).

The hydraulic circuits are supplied at a constant line press-

hydraulic unit.

ure which is converted and controlled so as to ensure that

A Upper front valve body
B Upper rear valve body
C Lower valve body
1 Gear selector valve
2 Primary regulator valve
3 By-pass valve
4 Relief valve
5 Secondary regulator valve
6 Throttle valve
7 Kickdown valve
8 Governor modulator valve (alu-
minium plug) (earlier AW 70/71s
are fitted with steel valve and

spring)

Gearboxes with lock-up function only

9 Cutback valve

10 Shift valve 1-2

11 Downshift valve, manual 2-1
12 Modulator valve, manual 2-1
13 Shift valve 2-3
14 Downshift valve, manual 3-2
15 Modulator valve, manual 3-2
16 Detent regulator valve

17 Shift valve 3—4

18 Downshift valve, manual 4-3
19 Regulator valve, downshift D-2,

manual

20 Control valve, rear clutch C2
21 Control valve, rear brake B3

Controf system

the clutches and brakes are operated in the correct order.
This is achieved by means of a number of hydraulic valves
assembled in three valve bodies and forming a compact

The valve locations are illustrated below.

132317

22 Signal valve (lock-up)

23 Changeover valve (lock-up)

24 Accumulator pistons C1, C2, B2
25 Solenoid valve

19
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Control system

AW 71L, AW 72 L with lock-up function (signal valve and changeover valve), and with oil pressure switch for

kickdown inhibitor
’%ﬁ
— -! ‘ :.. I | |_:_“ -
1 §f ‘ En

P RND21 PR
sl 1 i

| L_I — 15—‘_[[ | I 5]

T ==
S

To oil cooler
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Ge=r selector valve (1)

Tme==d directly by the gear selector mechanism, the
== determines the position (P, R, N, D, 3, 2, 1) in which
= gs=rbox operates.

Te w=ive is supplied with oil at line pressure and distrib-
== = o the appropriate passages according to the posi-
4o s=leci=d. The governor is also supplied from the gear
Ssiecior valve.

—me ~r==sure used in the actual gear-shifting operation (i.e.
= =mc=ce clutches and/or brakes) is low when the load on
= ce=rbox is low, and vice versa.

S=imary regulator valve (2)

Tee oomary regulator valve modifies the line pressure to
== ===r=nt operating conditions. For example, a higher
sw===ur= s required in the R position and when accelerat-

Sy-pass valve (3)

“= oy-pass valve protects the oil cooler from excessive

B.

Belief valve (4)

_se=s=c immediately downstream of the oil pump, the relief
== ooens if the line pressure becomes excessive.

Secondary regulator valve (5)

~= —=zn purpose of the secondary regulator valve is to
=== The torgue converter pressure.

Theotile valve (6)

—= =woile valve is supplied with oil at line pressure and
i to throttle pressure, which varies with the
: of throttle. This, in turn, actuates the shift valves in
so—o-z=ton with the governor pressure.

Kickdown valve (7)

== ===c: of the throttle pressure on the shift valves is am-
~i@=c oy the opening of a special kickdown circuit, when
= acceeraior is pressed to the floor. Together with the
~=—= throttle pressure, this boost from the kickdown
== —=ans that shifting takes place at higher speeds than
T =

Gowernor modulator valve (8)

—-= w=we operates the cutback valve (9). In later transmis-
<= in which the valve has been replaced by an alumin-
w— g, the governor pressure is supplied directly to the
suthack valve.

Cutback valve (9)

The cuthack valve is supplied with modulated governor
wr=ssure Dy governor modulator valve (8). However, in
= i which valve (8) has been replaced by an aluminium
slug the govemnor pressure is supplied directly. The pur-
~o== of the valve is to reduce the throttle pressure and, as
= =<yt the line pressure at normal and high speeds. The
smv=ntages include a reduction in the power required to
<we e oil pump and improved quality of gear shifting.

Control system

Shift valve 1-2 (10)
The valve controls the engagement of 1st and 2nd gears.

Throttle pressure (which varies with the throttle opening)
acts on one end of the valve and governor pressure (which
varies with the speed of the car) on the other.

A port in the centre supplies fluid to the planetary drive
brakes which control 1st and 2nd gears. The gear engaged
depends on the manner in which the throttle pressure and
governor pressure act on the valve.

Downshift valve, manual 2-1 (11)

When the gear selector lever is moved to position 1, one
end of downshift valve 2-1 is supplied with a modulated
line pressure. Shift valve 1-2 is thereby moved to its bot-
tom position, preventing an upshift.

In the course of its travel, the downshift valve also opens a
passage which admits line pressure to apply brake B3.
(This affords engine braking in position 1.) If, on the other
hand, the car is in 2nd gear when the selector is moved to
position 1, downshifting to 1st will take place only when
the modulated line pressure is higher than the gover-
nor pressure in shift valve 1-2.

Modulator valve, manual 2-1 (12)

Operative only when position 1 is selected, the valve per-
forms two functions:

e |t reduces the operating pressure (line pressure) to
brake B3, affording gentler engine braking.

e Operating in combination with downshift valve 2-1, it
performs downshifting from 2nd to 1st with the selector
in position 1, while also preventing downshifting at an
excessively high speed.

Shift valve 2-3 (13)
The valve controls the engagement of 2nd and 3rd gears.

Throttle pressure (which varies with the throttle opening)
acts on one end of the valve and governor pressure (which
varies with the speed of the car) on the other.

A port in the centre supplies fluid to the planetary train
brakes controlling 2nd and 3rd gears. The gear engaged
depends on the manner in which the throttle pressure and
governor pressure actuate the valve.

Downshift valve, manual 3-2 (14)

Line pressure is supplied to one end of the valve when po-
sition 2 is selected, moving shift valve 2-3 to its bottom po-
sition and preventing an upshift to 3rd. If the car is in 3rd
when position 2 is selected, downshifting to 2nd will take
place regardless of the throttle opening or speed of the car.

Downshift 4-2

If 4th gear is engaged, a slightly delayed but barely notice-
able downshift to 2nd will take place due to the special
function of manual downshift control valve D-2. (See de-
scription of valve (19) below.)

21
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Control system

AW71L and AW 72 L with lock-up function (signal valve and changeover valve), and with oil pressure switch for
kickdown-inhibitor

AW 70/71 without lock-up function or kickdown inhibitor

CO BOC1 C2 B1B2B3

e _/ .
| . .. : l@ E !I:: ; il;'-_
SEE e e I .

PRND21
& 3 -

To oil cooler
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AW 70/AW 71/AW 72 L Automatic transmissions, design and function

Woculstor valve, manual 3-2 (15)

e w=iue reduces the operating pressure to brake B1 for
gEmer =ngine braking in 2nd gear.

Dt regulator valve (16)

_se=u=c wpstream of the kickdown valve, the detent regu-
== == = supplied continuously with line pressure. In
e so=non. 7 reduces the line pressure to a suitable cir-
= w===_r= which is then used by the kickdown valve to
“wm e shit valves and downshift valve 4-3.

S waive 34 (17)

“wrie oe=ssure (which varies with throttle opening) is
wmies o one end of the valve and an opposing governor
=== (which varies with the speed of the car) to the
e

== w===ure is supplied to clutch CO and brake BO
Swmums o poris in the middle of the valve, the position of
= wmwe or in effect, the balance between the governor
e ©r=—= oressures) determining which is pressurized.

Dewemshi® valve, manual 4-3 (18)

The w== = enher operated manually by the switch on the
g==r s=ecior lever or automatically by the kickdown func-
T

_meer —ese conditions, the valve is supplied with system
=== or Kickdown pressure, as appropriate, at one end.

= m=ru=l operation (by means of the solenoid valve), the
SowesoE v2ive moves shift valve 34 fo its bottom position
| = &= o=ar is disengaged). The downshift valve remains
= = oos=on until the solenoid valve is deenergized.

= = wowoown shift, on the other hand, the valve is held in
= om0 position only as long as the kickdown pressure
= m==m=r Tizn the governor pressure. The latter acts in op-
sussor o e kickdown pressure through shift valve 3—4.

Dowmmshitt D-2 control valve, manual (19)

The w=ive controls the point at which 2nd gear is engaged
e cownshitting manually from position D to position 2,
s=msurro =t this takes place in stages from 4th to 3rd and
fen © 2nd

== sr=ssure (throttied) acts on one end of the valve and
e sper=tng pressure for clutch CO on the other.

% 20 = 5= middle of the valve controls the flow of fluid to
SwesTE valve 3-2.

e 0w 0 downshift valve 32 is a function of the balance
s=mwe==- 5= line pressure and clutch CO operating press-
= on Te valve spool.

Camirol valve, rear clutch, reverse (20)

S C2 s provided with two piston surfaces. While the
smaller suriace is sufficient to enter reverse when 3rd gear
= =mm=oec. both must be used to prevent the clutch from
smmec when in position R. The function of the control
== = o ensure gentle engagement of reverse by appli-
==oe of e rear clutch in stages.

Control system

Control valve, rear brake, reverse (21)

The function of the valve is to ensure gentle engagement of
reverse. This is achieved by application of brake B3 in
stages. The brake is equipped with two hydraulic pistons,
each with individual ports.

Consisting essentially of a restriction in the supply to the
pistons, the valve distributes the oil flow between the ports.
Since the front piston receives a higher flow than the rear
piston, it receives full operating pressure before the latter,
prolonging the operation of B3.

Lock-up signal valve (22)

Line pressure is supplied to one end of the valve and gov-
ernor pressure to the other. Two line pressure inlets are
provided, one for selector positions 1-3 and one for select-
or position 4. When 4th gear is engaged and the governor
pressure (i.e. the speed of the car) increases, oil flows at
line pressure from the control valve to the changeover
valve (23).

Lock-up changeover valve (23)

The valve is actuated by oil at line pressure from the signal
valve. Opening of the valve reverses the fluid flow from the
torque converter, operating the lock-up clutch plate and ac-
tivating the lock-up function.

Accumulator pistons (3 off) (24)

Each of the circuits serving the front clutch, rear clutch and
brake B2 incorporates an accumulator piston.

The pistons are installed in parallel with the C1, C2 and B2
circuits.

When supplying operating pressure to B2, for example, the
fluid flow is divided between the brake piston and the accu-
mulator piston. As a result, braking takes place gently
when the brake is first applied and full operating pressure
is developed only when the accumulator piston is full. This
ensures a smooth increase in operating pressure, resulting
in gentler shifting.

Solenoid vaive (25)

Disengagement of 4th gear (overdrive) is controlled by the
solenoid valve. Disengagement is performed manually
using the switch on the gear selector lever.

When the switch is operated, the solenoid valve (which is
supplied at constant line pressure) relieves the pressure to
downshift valve 4-3, moving shift valve 3—4 to its bottom
position and disengaging overdrive.

The valve does not return to its idle position until another
signal is received from the switch on the gear selector or
the ignition is switched off. (See also under ‘Electrical sys-
tem for manual engagement and disengagement of 4th
gear’ on page 25.)

Qil pressure switch, kickdown inhibitor (26)
(Europe only)

The oil pressure switch is actuated by the throttle/kickdown
pressure. The signals supplied by the switch to the over-
drive relay are delivered to the solenoid valve (25), which
operates downshift valve 4-3 (18). In this manner, the
pressure switch indirectly controls downshifting from 4th to
3rd. See also under ‘Kickdown inhibitor’ on page 27.

23
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Gear selector mechanism

132 477

Jlr '-.
Eﬁ_’ | 132785

24

Gear selector mechanism

Mounted on the propeller shaft tunnel, the gear selector
mechanism is operated by a lever which is locked in certain
positions. A release button on the lever must be pressed to
select positions other than these.

The selector positions are P, R, N, D, 2 and 1.

Both the selector lever and ratchet plate are pivot-mounted
in the selector housing, which is bolted to the body.

Since the lever and plate are also connected to the gear-
box by the selector linkage, the mechanism follows the
movements of the gearbox. The main components of the
mechanism are:

1 Selector housing bolted to body

2 Gear selector lever attached to selector link on gearbox
by a control rod

3 Ratchet plate attached to gearbox housing by a reac-
tion arm and strut linkage.

The mechanism incorporates a two-function switch (4) in-
corporating:

— start-inhibitor contacts ensuring that the engine can be
started only in positions P and N

— reversing light contacts operated in position R

The gear selector knob is also provided with a switch for
engaging and disengaging 4th gear.

v
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AW 70/AW 71/AW 72 L Automatic transmissions, design and function

BL-

Electrical system for manual engagement and disengagement of 4th gear

139 225

Gear selector mechanism

Complete wiring diagram

102

¥ 201

]

1 Battery
2 Ignition switch
11 Fusebox
Instrument connection
29 Positive terminal board
31 Ground
54 Switch on gear lever knob
85 Speedometer signal
102 Indicating lamp, OD off
136 Stepping relay
201 Solenoid valve in transmission
251 Kickdown inhibitor (oil pressure switch)

A Connector
B Ground, right A-post
C Connector

The electrical system consists of the following components:

1 Switch on gear lever knob (54) _
2 Stepping relay in electrical distribution unit (136)
3 Solenoid valve in transmission (201)

4 Indicating lamp on combined instrument (102)

25
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Gear selector mechanism

26

4th gear engaged

When 4th gear is engaged (the normal situation), solenoid
valve 201 is energized by stepping relay 136.

The solenoid valve controls the fluid flow in the control sys-
tem so that 4th gear is engaged and indicating lamp 102 is
extinguished.

Disengagement of 4th gear

The stepping relay deenergizes the solenoid valve when
switch 54 on the gear lever knob is depressed, supplying
current instead to indicating lamp 102,

The solenoid valve now alters the fluid flow in the control
system to produce a downshift from 4th gear to direct drive
(3rd).

Fourth gear remains disengaged until the switch is again
operated.

When the ignition is switched off, the stepping relay reverts
to its normal status. In other words, the solenoid valve is
energized, engaging 4th gear, when the ignition is again
switched on.
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Ignition switch

Kickdown inhibitor

Kickdown inhibitor

142 467

Indicating lamp,

4th gear

Relay
136

136

/ valve (25)

Solenoid

201

Downshift valve 4-3 (18)
Shift valve 3—-4 (17)

Speedometer

Qil pressure
switch (26)

251

Qil pressure,
kickdown
valve 148 600

General

Transmissions with the kickdown inhibitor include the
AW 71 L combined with the B 230 FT engine (Europe), the
AW 71 with the B280E and B280F (excl. USA/Canada)
and the AW72L (excl. USA/Canada). The kickdown in-
hibitor has two functions, both of which are designed to
avoid overrunning of the engine:

— A shift from 3rd to 4th takes place even if the accelerator
is held in the kickdown position when accelerating to an
extremely high speed.

— Downshifting to 3rd is prevented above a certain speed
even if the accelerator is pressed to the kickdown posi-
tion.

The kickdown inhibitor is controlled by signals from the
speedometer and from an oil pressure switch (26) which, in
turn, is actuated by the throttle pressure/kickdown pressure
in the control system. The signals are fed to the solenoid
valve (25) via the relay and then to downshift valve 4-3
(18). See also hydraulic circuit diagrams on pages 20-23.
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Kickdown inhibitor

Principle of operation

The control system prevents the downshift valve from
downshifting from 4th to 3rd at speeds above 120 km/h.
However, this may be overridden in the kickdown position
with the aid of the kickdown inhibitor, permitting a shift to
take place up to approx. 160 km/h.

60-120 km/h (37-100 mph): Under normal driving condi-
tions, the shift valve controls the shifting speed, which may
vary depending on the throttle opening (throttle pressure).

60-160 km/h (37-74 mph) + kickdown: At full throttle,
the throttle pressure becomes kickdown pressure, enabling
the oil pressure switch on the gearbox to operate the over-
drive relay. If the speed is below 160 km/h, the relay will
close the solenoid valve which actuates downshift valve
4-3, permitting a downshift even if the speed exceeds
120 km/h.

28

Above 160 km/h (100 mph): At approx. 160 km/h, the re-
lay is operated by the signal from the speedometer. The
solenoid valve is energized and upshifting takes place.

If the accelerator is inadvertently moved to the kickdown
position at a speed above 160 km/h, downshifting will oc-
cur since the speed at which this is performed by the down-
shift valve is exceeded, while the relay is blocked by the
speedometer signal and cannot actuate the solenoid valve.

To avoid unnecessary solenoid valve wear, it is not oper-
ated by the relay at low speeds (below approx. 80 km/h =
50 mph) at which the kickdown function is activated by the
downshift valve.

Neither the shift/downshift function (performed with the
button on the gear selector lever) nor the operation of the
indicating lamp is affected by the speed or kickdown press-
ure. These function in the same manner as before.
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Contents/identification of transmission

Specifications
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VY S = [ AN WARNERLTD

MANUFACTURED IN. JAPAN

MODEL NO
: 03-72L .
. \ o SERIAL NO.

88H

| 148 395

This manual deals with the design, function and repair of the following automatic transmissions installed in models from

1982 on:

- AW70

— AW70L (L indicates that unit is equipped with lock-up function)
- AWT71

— AW 71L (L indicates that unit is equipped with lock-up function)
— AW 72L (transmission available only with lock-up function)

The transmission is identified from the product plate on the left-hand side of the unit.
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Identification of transmission

30

145 394

Identification

The product plate on the unit specifies:

. Type designation

. Volvo part number

. Year and month of manufacture

. Serial number (four-digit)

. Figure 8 indicates that transmission has been manu-
factured for Volvo

. Transmission type code

O BWwho =

(=3}

Example:

72L - AW72L
1208638 — Volvo part number (as from 1983)

88 — Manufactured in 1988

H — Manufactured in August (A = January, B =
February ... M = December. | is not used)

P - AWT72L(C=AWT70,K=AW70L, F = AWT71
and H = AW71L)

8 — Transmission manufactured for Volvo

1490 — Aisin-Warner serial number (commences with

0001 each month)

J
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Planetary gearbox

Specifications
Reduction ratios, gearbox
AW T70/71 AWT2L
- manu- Reduciion ratio, 1stgear...........o oiiiiiiiiiiiiiin i 2.45:1 2.831
D QBER wmmascormrens e e S T T A 1.45:1 1.49:1
Brd gear. ..o 1.1 1.1
L (o1 o2 | OO .1 . oot sy 0.69:1 0.73:1
REVEISE iy a0 s PR R T 2211 2211
Torque converter ratios
Type mm Ratio Size/dia.,
177 K, available only without lock-up . ................... ... .. 1.85:1 248
. BRI WthOLIE |OGKERIR v s ma i s e R S AR 1.80:1 248
B A With LOCKAUR, wovrore s v simss s i s s i oo 5580 6 i3 e e 1.72:1 (AW70L) 254
90 K, WIth I0CK-UD. « + + ++ + v e e e oottt e 1.724 (AW71L) 254
A7 K, without lock-Up . ... .o 2.10:1 248
6 K, With loCK-UP:+ oo smianinsssmnnmi s vinse s e s 1.80:1 (AW71L) 254
. 206 K, with lock-up, new typeforB234 Fonly .................. 2.40:1 (AW72L) 254
Clearances
b B = AWT70/71/72L
séd) Oil pump: Pump housing — ring gear (runner) ................... 0.07-0.15 mm
- AW 71 arcsegment — NG gear.........coovvvivvnreeenaneans 0.11-0.14 mm
' aXial ClearanCe - . ... .vvvvret i 0.02-0.05 mm
Brake BO: Clearance between clutch pressure plate and
pes with PRIRINING FING e e s P T e 0.35-1.60 mm

Ciutch C2, brakes B1 and B2:
Clearance between clutch pressure plate

andretaining ring .........oo i 0.3-1.2 mm
Input shaft, clutch CO, axial clearance .......................... 0.3-0.9 mm
QOutput shaft, axial clearance ............cooiiviiiiiiaian... 0.3-0.9 mm

. Solenoid valve

BRI ANICR .o v e one eoriminn e S S S A TR R S 13 ohm

Transmission fluid

. TN st Bsaihands o S A Models to 1983 inclusive: ATF, type F
Models from 1984 on: ATF, type Dexron || D
GADACHY. . - o rerimsemerme s ARV A S R RS 7.5 | (approx. 2.5 | in torque converter)
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Planetary gearbox

Transmission by model year and engine type

"' New turbocharger unit from 1990 on
2 USA, Canada, Japan, Australia

32

Model year Engine Transmis- Volvo P/N Model year Engine T_ransmis- Volvo P/N
sion sion
1990- B230FT (Eun) AW71L 1208643 1987~ B280E (No) AW 71 1208533
1990 B230FT (USA) AWT1 1208642 1987- B280F AW 71 1208532
1989— B234F (USA) AW72L 1208666 1986-1987 B230K AW71L 1208417
1989- B234F (Eur) AWT72L 1208667 1985-1986 B 200E AWT0 1208415
1989 B230FT AW 71 1208661 1985-1987 B230K AW71L 1208371
1989 B200F (Fi) AW 70 1208659 1985-1987 B28A AW 71 1208360
1989 B230F (Eur) AW70L 1208652 1984— B23/B230FT AW 71 1208334
| 1989 B234F (Eur) AWT72L 1208638 | 1985-1887 B19/B200K AW 70 1208332
1989- B234F (USA) AW72L 1208637 1984-1985 B19E AW 70 1208314
1989— B230F” AW70L 1208604 1982-1987 B28E AW 71 1208310
1987- B230F (USA) AW70L 1208563 1985-1987 B230A AW 71 1208304 |
1987- B280E (Eur) AW 71 1208534 1984-1985 B23E AW T1 1208300
1983-1987 B28F AW 71 1208248_
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Planetary gearbox

Shift conditions at kickdown

Speed Speed, full-throttle Max speed for Lock- Final
(r/min) shift (km/h) kickdown (km/h) up drive
in—out ratio
(km/h)
(2] o] o ™ L4 ] o -

Transmission Volvo P/N - « I o « 1 < J’ «
ANTIL 1208643 5400 | 5600 |5000 | 64 |116 |155 |150 |108 | 48 |98/96 |3.73
W71 1208642 5400 | 5600 64 | 116 108 | 48 |- 3.73
ANT2L 1208666 5800 | 5800 56 | 102 | o3 | 41 |sem4 |a10 |
AN T2L 1208667 5800 | 5800 |5600 | 56 |102 |155 |150 | 93 | 41 |s8e/84 |4.10
71 1208661 5400 | 5600 63 | 105 99 | 50 |- 3.73
AN 70 1208659 5400 | 5600 57 |101 o4 | 46 |- 4.10
AW T70L 1208652 5200 | 5400 57 | 99 93 | 45 |86/84 |4.10
AW 72L 1208638 5800 | 5800 |5600 | 56 |102 |155 |150 | 93 | 41 |86/84 |4.10
ANT2L 1208637 5800 | 5800 56 | 102 93 | 41 |86/84 |4.10
AW70L 1208604 5200 | 5400 57 | 99 93 | 45 |[77/73 [4.10
AWT70L 1208563 5200 | 5400° 63 | 106 100 | 52 |78/76 |4.10
AW 71 1208534 5300 |5500 (5600 | 60 |105 |162 |157 | 99 | 49 |-  [391
AW 71 1208533 5300 |5500 | 5600 | 60 |105 |162 |157 | 99 | 49 |- 3.91
AW 71 1208532 5300 | 5500 63 |110 . 104 | 51 |- |37
AW71L 1208417 5200 | 5400 66 | 111 105 | 55 |85/83 |3.91
AW 70 1208415 5200 | 5400 67 | 113 107 | 55 |- 3.91
AWT1L 1208371 5200 | 5400 66 | 111 105 | 55 |85/83 |3.91
AW 71 1208360 5200 | 5400 73 | 123 115 | 58 |- 3.54
AW 71 1208334 5400 | 5600 63 | 105 9 |50 |- 3.73
AW 70 1208332 5200 | 5400 67 |113 107 | 55 |- 4.10
AW 70 1208314 5200 | 5400 62 | 103 o | e7 | |- 3.91
AW 71 1208310 5400 | 5600 67 | 112 106 | 53 |- 3.54
AW 71 1208304 5200 |5400 | | 71 | 119 11 | 56 |- 373
AW 71 1208300 5400 | 5600 63 | 105 9 | s0 |- 3.73
AW 71 1208248 5400 | 5600 67 |112 106 | 53 |- 3.54
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Planetary gearbox

Torque converter, stall speed, torque converter housing

- Torque con\.;erter Stall Torque converter
speed housing
o o O
= 3 3
XEEEEEELE a5 &
reng2dghkg 22 2
EEEEETETETETE E E &
EEEEEETEETE e o =
© 0T T+ WD T £ =
NIILLEIIG =5 %
Sl gy g
OO0 OO0OLOOLOLOO e [CNONGHG NGNS
© <+ <+ <+ <+ <+ T © E < © < © T T
0O N O N O© N T I~ = o~ M~
0 VDT OONMmOO = D oW M~ M~
©C OO F~—~r— O o O OO oo
D OO O NO O @ oo oo
OOMOONO T T — i) K OTIT OO
NN NN WLID® Mo o Al ®mo AN WD
- ™ r (O 0 ~ ~— © w0 — - - 7T - M
Transmission Volvo P/N
AW71L 1208643 e 20002700 ®
AW 71 1208642 L 2000-2700 L]
AW72L 1208666 @ | 2500 ®
AW72L 1208667 e | 2500 ®
AW 71 1208661 ® 20002700 |e
AW 70 1208659 ° 2200 L]
AW70L 1208652 L] 2000 °
AW72L 1208638 e | 2400 L]
AWT72L 1208637 e | 2400 ®
AW70L 1208604 ® 2000 °
AW70L 1208563 e 2000 ®
AW 71 1208534 2l 2100 L
AW 71 1208533 ] 2100 L]
AW 71 1208532 ] 2100 .
AWT71L 1208417 L 2520 ©
AW 70 1208415 ® 2100 o
AW71L 1208371 ® 2520 ®
AW 71 1208360 ] 2100 ®
AW 71 1208334 ® 2000-2700 |e
AW 70 1208332 L 2300 ®
AW 70 1208314 ® ®
AW 71 1208310 L] 2100 L]
AW 71 1208304 a 2100 ®
AW 71 1208300 L 2100 @
AW 71 1208248 @ 2000 L

* Torque converter
with mounting lugs
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Planeciary gearbox 1

Drive flange, solenoid valve, kickdown inhibitor, oil pump

| Drive- Solenoid Kick- Cool- Oil |
flange valve down ing sump |
inhi- con- i
bitor nec-
tions
o g
S3|g
g | =
S 22led L
-— = ‘o .
§5|2¢ 2elfc
so|l:s s AN ’
©2glo0b0 ESIEE |
© o o o o M|, W §
o o @ o I~ o D|l|m —
< 9 [{n R =) Y v O O | T ,i
[y B ] o O D D | M
[ap M s o oMo o M|, M |
A ol gl o |
Transmission Volvo P/N i
AW 7L 1208643 R . e |o]e .
AW 71 1208642 L @ e |eo ]
AWT72L 1208666 a ® o | e ™
AWT72L 1208667 ° ® ° e e )
AW 71 1208661 ° ® e|e @
AW 70 1208659 L] ® e o @
AW 70L 1208652 L] @ e |e ®
AWT72L 1208638 ° El -] el e ™
AWT72L 1208637 °® ® e | e ®
AWT70L 1208604 °® °® oo ®
AWT0L 1208563 ® e e |e o
AW 71 1208534 ] 2] ] L ]
AW 71 1208533 L ] ® e |0 @
AW 71 1208532 e |e o0 ®
AW71L 1208417 L) ® TR ™
AW 70 1208415 °® ® | e ®
AWT71L 1208371 ° ° °o|e ®
AW 71 1208360 |0 o |e ®
AW 71 1208334 . ° o |e ®
AW 70 1208332 ® & e e ™
AW 70 1208314 ] ® | e e &
AW 71 1208310 e | @ e e ®
AW 71 1208304 o| |eof ole o
AW 71 1208300 K ] oo e
AW 71 1208248 o le oo o
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Planetary gearbox

Kickdown cable, throttle cam, governor

Length of cable

projecting into engine Kickdown cable Throttle | Governor
compartment with eam
cable a.tta?hed to i B
transmission — g :“: ré-l g g g r_: g %
Length, cable sleeve § § 'PC:’ E E § % § §
Marking, QHJQ e >=om
kickdown cable e>TESSEER@

> >EFEF ===
VPIVOP!N’ QAU MO T OO~ OO~ O
kickdown cable BE3RII3529888|28%3

T DHOONM~NNOIOO O oI O N
|TransmissionVolvo PN~ (N 88 I3 263533388833
AW71L 1208643 ® e ®
AW 71 1208642 L] ® ®
AWT72L 1208666 ® e °
AWT72L 1208667 ® ] ®
AW 71 1208661 ® ' °
AW70 1208659 L] ] °
—AW7OL 1208652 L] ] [
AWT72L 1208638 ] o a
AW72L 1208637 ° ® 2
AW70L 1208604 ] ® ®
AW70L 1208563 @ ® o
AW 71 1208534 o ® ®
AW 71 1208533 ® ° ]
AW 71 1208532 . . .
AW71L 1208417 @ ° ]
AW 70 1208415 N o o ]
AWT71L 1208371 ® ° ®
AW 71 1208360 L] @ ®
AW 71 1208334 . o .
AW 70 1208332 ° ® L]
AW 70 1208314 L] 2 e
AW 71 1208310 e e @
AW 71 1208304 ® @ ®
AW 71 1208300 o ® ®
AW 71 1208248 o' e °

1 1233359 to March 1982 incl.
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Planetary gearbox

Line pressure in gear positions D and R

Line pressure at Line pressure at
idling — position D idling — position R
MPa MPa
Y % 9 3 9§ €
o o o o o
EEEINERE
Transmission Volvo P/N e e e © e © e °
AW71L 1208643 ° L]
AW 71 1208642 ® ®
AW7T2L 1208666 ® ®
AW72L 1208667 L] L]
AW 71 1208661 ] ®
| AW 70 1208659 o .
AWT70L 1208652 lTel [ | | e
AWT72L 1208638 L] )
AWT72L 1208637 ® ®
AWT70L 1208604 L] ®
AWT0L 1208563 L ®
AW 71 1208534 ] °
AW 71 1208533 o ®
AW 71 1208532 ° L]
AW71L 1208417 o ]
AW 70 1208415 ° ®
AW71L 1208371 ® ®
AW 71 1208360 ® ®
AW 71 1208334 @ °
AW 70 1208332 2l ]
AW 70 1208314 o ®
AW 71 1208310 ] ©
AW 71 1208304 L] o
AW 71 1208300 ® 4
AW 71 1208248 ® ®

* Red primary regulator valve, spring 0.38 MPa
** White primary regulator valve, spring 0.47 MPa
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AW 70/AW 71/AW 72 L Automatic transmissions, specifications

Planetary gearbox

Stall speed pressure in gear positions D and R

Line pressure Line pressure
at idling — at idling —
position D position R
MPa MPa
& 8 58 8
g & o|d & &
Transmission Volvo P/N T : - ” T ” T
AW 71 L 1208643 o o
AW 71 1208642 o .
AW72L 1208666 o o
(AW 721 1208667 . .
AW 71 1208661 o o ]
AW 70 1208659 o .
AW70L 1208652 . .
AWT72L 1208638 . .
AW72L 1208637 B 0
AW70L 1208604 o .
AW70L 1208563 o o
AW 71 1208534 o o |
AW 71 1208533 . .
AW 71 1208532 o .
AW 71 L 1208417 . .
AW 70 1208415 o .
AW 71 L 1208371 . .
AW 71 1208360 N .
AW 71 1208334 o o
AW 70 1208332 . .
AW 70 1208314 o o
AW 71 1208310 . . 7
AW T 1208304 . . 7
AW 71 1208300 o o
AW 71 1208248 . o
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AW 70/AW 71/AW 72 L Automatic transmissions, specifications

Planetary gearbox
Governor pressures
Final drive ratio
3.54:1 3.73:1 3.91:1 4.10:1
Speed Pressure Speed Pressure Speed Pressure Speed Pressure
21 mph 0.11-0.17 MPa | 19 mph 0.09-0.15 MPa | 18 mph 0.09-0.15 MPa | 17 mph 0.09-0.15 MPa
34 km/h) 16 mph
34 mph 0.17-0.23 MPa | 34 mph 0.16-0.22 MPa | 33 mph 0.16-0.22 MPa | 45 mph 0.16-0.22 MPa
55 km/h) 28 mph
88 mph 0.38-0.50 MPa | 42 mph 0.41-0.53 MPa | 64 mph 0.41-0.53 MPa | 61 mph 0.41-0.53 MPa
110 km/h) 59 mph
“ Applies to AW 72L.
39




® _ o | o _ 82802 | LMV | 96108 4H +8
° . ° 00£80Z1 LL MV -
o o v0€802 1 LLMY | 15208 4P b8
o o 01802+ LMY | 15708 3H #8
e _ ofe vlegozt 0L MY =
s _ o 2€£802 1 OLMY | 10008 Or 8
o ° vEE8ozZ |t ILMY | €618 4H ¥8
o o 09€802 | LL MV =
o u 1LE802 ) TLLMY | 90208 HH 8
° e e  SLP8OZL 0LMV | 992€8 OH ¥8
o ° L8021 1L MY -
o 2£58021 L. MY -~
. . ££5802 | LMY -
® _ | |e PES802L LMY =
o £958021 104 MV -
o ¥09802 1} 0L MY =
o /€98021 2L MY =
o 8£9802 2L MY -
o o 259802} 0L MY =
s o/ o] 6598021 0L MV -
| ° o 199802 1 LMY =
_ S ] e I e, ) ) P2 ) [ Y ) Y N O A jwsuel ‘0N [elas
B EEENEREREEEE SRR REEEE P el
N/d OAJOA N/d OAJOA
woa)sAs [0Ju0d mapn wo)sAs |043u090 |euiblO

AW 70/AW 71/AW 72 L Automatic transmissions, specifications

Control system
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AW 70/AW 71/AW 72 L Automatic transmissions, specifications

Control system
Springs
Valve springs Return springs LSprings, Governor
ignal valve| springs
5 BO B2 Cci c2
T o
D C|
¢ Elo
2282 ~
=
2 |28
| s 125 "
<+ :@ g §
O U I 2
e Bz 8% 8 3 |5,
P @ § ooEooo%%%%%E 3|S5
5 I8 |2 |[pegegeegexe® Sod
888 BI2 8828888883238 E883
S 3 olE S8 B8E388388(88(3S8%5838¢
NSV AIQQA IV I I IO CLB % o
— T | | |~ | | | |~ M Ol - M © ©
Transmission Volvo P/N
AW71L 1208643 *| e e e o ® ole °
AW 71 1208642 o - o o [o .
AWT2L 1208666 ® ® ® ® @ e e
AWT2L 1208667 ® ® S ® ® e
AW 71 1208661 ® ] oo ] ] ® a
AW 70 1208659 o ole o oo o o
AW70L 1208652 ® L] o|e ® e e|e
AWT72L 1208638 ® @ @ e|e
AWT72L 1208637 L] ] @ oo
AWT70L 1208604 ° ] oo ™ o|e ® e
AWT70L 1208563 ® L] LA L] e e e @
AW 71 1208534 ® ® ® ° 'y ®
AW 71 1208533 2 ® e ° ® ®
AW 71 1208532 @ @ ® 2 [ °
AWT71L 1208417 e e e e e|e a e e &
AW 70 1208415 <] e|e ® o|e .o_ )
AW71L 1208371 ® e o|e ® ® ® e e ®
AW 71 1208360 ] ® oo ® a ® E
AW 71 1208334 ° L] oo ° 2 ® 2
AW 70 1208332 e ofe e oo ° ®
AW70 1208314 ® oo ® e|e ® ™
AW 71 1208310 ] o oo ° @ ® w
AW 71 1208304 ® ® eole ® e ® ®
AW 71 1208300 ® L e|e ® ® e @
AW 71 1208248 [®] | ] o|e ® o ° °

Double springs in AW72L
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AW 70/AW 71/AW 72 L Automatic transmission, specifications
Control system

Valve spring specifications

Spring for Designation Free Active  Wire Outside Remarks
in manual length turns dia. dia.
(mm) (mm) (mm)
Accumulator B2 B2 66.7 14.0 2.8 17.3 AW 70 (1208820, 284)
68.3 13.0 2.6 17.9 AW70 (1208320)
66.7 12.0 3.2 204 AW 71
Accumulator G2 cz2 61.2 135 2.5 16.5 AW 70
55.2 8.5 2.0 15.9 AW 71
32.2 6.5 1.6 14.7 AW72L, orange®
43.6 9.5 1.8 14.3 AW 72L, blue?
Accumulator G1 C1 68.6 155 2.0 17.5 AW 70, AW 71
64.8 13.0 2.0 17.2 AW 70 (1208320)
Governor valve - 20.6 1.5 0.9 9.1
Kickdown valve 1A 21.9 8.0 0.7 8.6
Throttle valve 2A 43.0 15.5 1.2 10.9
Detent regulator valve 6B 314 13.5 09 8.9
Modulator valve, manual 3—-2
type 1 5B 25.6 115 1.1 9.0 AW 70
type 2 5B 27.3 9.5 1.1 9.0 AW 71, AW72L
Control valve, rear clutch 4C 37.6 14.5 1.2 9.2
Governor modulator valve (3B) 36.1 12.0 0.7 9.1 AW 70, AW 71
Modulator valve, manual 2—1 2B 42.4 15.0 0.8 9.2 earlier type, yellow
Downshift valve, manual 3-2 1B 351 12.5 0.8 9.0
Downshift valve, manual 2—1 3C 34.6 13.0 0.6 7.6
Shift valve, manual 4-3 2C - - - ~ No spring
Relief valve [ 32.1 9.0 2.0 13.1
By-pass valve 13C 333 7.0 1.3 13.8
Shift valve 3—4
type 1 6C 37.9 14.5 g [ 10.6 AW 70
type 2 6C 33.65 14.5 1.1 10.6 AW 71
Primary valve
type 1 8C 73.3 15.0 1.6 16.7 AW 70
type 2 8C 61.2 13.0 1.8 7.2 AW 71
Secondary regulator valve 3A 71.3 15.0 1.9 17.4
Signal valve, lock-up 9C 37.8 125 1.1 9.6 AW70L (1208652)
AW72L, green
9C 37.0 13.0 1:1 9.6 AWT1L (1208417, 643)
9C 37.4 135 1.1 9.7 AW70L (1208563, 604)
dark red
Changeover valve, lock-up 10C 18.5 13.5 0.5 5.2 white

Note: The table may be used only for identifying the springs during assembly. A spring is not necessarily defective if a
parameter, such as the spring length, does not agree exactly with the specified value. Special test equipment is required to
determine whether or not the spring characteristics are acceptable.
A = Upper front valve body

B = Upper rear alve body

C = Lower valve body
® Two springs in accumulator piston C2
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AW 70/AW 71/AW 72 L Automatic transmissions, specifications
Control system

Accumulator pistons, accumulator springs

Accumulator- Accumulator spring
piston
% c2 | B2 | cf c2 B2
BB | o 1§ TF &
2| 8| EgE? T_5e5P°_522_2°¢ 3
8 8 25258 S5EB535528555888 3
TN TR SNMOMOO|@© T © «— O OM O ONWODN«— © S W0 —
Transmission Volvo P/N ﬂEQE,‘?EEﬂﬁﬂﬂeeeggggegﬁeeegggg
. AW71L 1208643’ B e ® oo ®
AW 71 1208642' |e| |e|e o oo .
AW 72L 1208666' |o| |e|e| | o o| |e o
AW 72L 1208667' |e| |e|e ° o| |eo B
’ AW 71 1208661 e o e ® °
AW 70 1208659 (e |e| |o| (o -' o o
AW70L 12086522 e |e 5 oo oo
AW72L 1208638' ® ole ° o ° ®
AWT2L 1208637' |e| |e|e . ' o| |o .
AW70L 12086042 |el|e| | |e oo ole
AW70L 12085632 |e | o S oo
AW 71 1208534'2 |e| |o| |e o oo . °
AW 71 1208533 |e| |e|e ° o| |o o
AW 71 1208532 |eo| |e|e o e |e o
AWT71L 1208417'2 |e| || |o| |0%|e* - o oo
AW 70 1208415 |e|e| |o]| |eo o *
. | AWT1L 1208371" |eo| |e|e I oo o
| AW 71 1208360 o |e ® o |e* ® ®
AW 71 1208334 |e|e| |e o3 |ot . o
AW 70 1208332 |e|e| |eo| |e o °
(AW70 1208314 |e|e| || |e . .
AW 71 1208310 |e|e| |e I o .
AW 71 1208304 |e|e| |e |03 0* a o
AW 71 1208300 oo ® @ o ®
AW 71 1208248 e|e ® o’ e’ ® ®

" Double springs in piston C2.
* Double springs in B2.

= From May 1985.

“ To April 185 inclusive.
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AW 70/AW 71/AW 72 L Automatic transmission, specifiations

Control system

Separator plate, cover plate, lower valve body

Separator plate Cover 1
plate
~ oo o oo ~o g [8Y]
— T — MM uw
=]
e
E = H
=
ﬁ E O s I~ 1 WwWwM~ o~ — o
5553883522885 8
O A oo o oo NANOl O
OO M Tt OO NN O T
N AN NMOOOMOWLW W[ oM
Transmission Volvo P/N TTT T r T 0M 0 - e
AWT71L 1208643 ®
AW 71 1208642 2] ®
AW72L 1208666 ® ®
AWT72L 1208667 ®
AW 71 1208661 @ °
AW 70 1208659 ® ®
AW70L 1208652 ® ®
AW72L 1208638 @
AW72L 1208637 ® ®
AW70L 1208604 ® ®
AW70L 1208563 ® ®
AW 71 1208534 @
AW71 1208533 ®
AW 71 1208532 ® @
AWT71L 1208417 ® 2
AW 70 1208415 ® ™
AW71L 1208371 ® ®
AW 71 1208360 e °®
AW 71 1208334 ® ®
AWT70 1208332 . @ ™
AW 70 1208314 ® @
AW 71 1208310 ® @
AW 71 1208304 @ °
AW 71 1208300 o] &
AW 71 1208248 ® ®
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AW 70/AW 71/AW 72 L Automatic transmissions, specifications

Torgues
Torques
Important!
e} 1 Automatic transmissions are manufactured almost exclu-
£ — u TP sively from aluminium alloy (light alloy) with bolt and screw
7 threads cut directly in the material. Consequently, it is ex-
N m tremely important that the bolts and screws engage the
threads correctly and that they are tightened to the correct
torque.
135 020
Bolt location Nm (ft.Ib)
Torque converter housing — engine, M10 . ...................... 35-50 (26-37)
MI12 55-90 (41-66)
’ Drive plate — torque converter ...........ooeeneiiiaean.. 41-50 (30-37)
Centre support — gearbox housing:
Tighten alternately in steps of 7 Nm (5 ft.b) ................... 24-28 (18-21)
Pump body — pUMP COVEN. . ...ttt aes 6-9 (4.5-6.5)
Pump —gearbox housing ............cooiiiiiiiiiiiiii ... 22-28 (16-21)
Parking pawl, locking plate . ........ ... o i 6-9 (4.5-6.5)
Torque converter housing — gearbox housing
A X M0, e 27-42 (20-31)
S ¥ I e -+ L P cE e A (e 48-68 (34-50)
Rear extension housing — gearbox housing ..................... 27-47 (20-35)
Malve body, for cam,-M 8. o vvauvsimman s dor v aisian aass 69 (4.5-6.5)
OthEE DOS, MUS:,.. ocs s mmmmmm i v v s e v asasens 5-6 (3.5-4.5)
Strainer — lower valve body. . . ............o i 5-6 (3.5-4.5)
Cover plate — gearbox housing (governor), M6 .................. 6-9 (4.5-6.5) !
Control system — gearbox housing ................cooiiiiiian.. 8-12 (6-9)
Oil sump — gearboX hoUSING. . ..ot 4-5 (3-3.5)
Coupling flange —output shaft* .. .......... ... ... ... 40-50 (30-37)
Plug, pressure gauge tapping. . . ... ..o 5-9 (3.5-6.5)
Qil cooler connections — gearbox housing. ...................... 20-30 (15-22)
Speedometer drive, mounting. . ... 4-6 (3-4.5)
Nut, fluid filler tube . ... ... 80-90 (59-66)
Solenoid Valve . . .. ..o 10-16 (7-12)
BEain plug, Ol SUMD e isnbe e e s L s B S oy 18-23 (13-17)

. * Use locking fluid 1 161 053-2/1 161 054-0.
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AW 70/AW 71/AW 72 L. Automatic transmissions

Special tools

Special tools

SES stcﬂ;aﬁbﬂ - use

2531-5 Pressure gauge (2500 kPa = 360 psi) — for measuring line pressure
2779-0 Wrench (11 mm) — for removing/installing drive coupling bolts
2846-7 Wrench (8/16”) — for removing/installing drive coupling bolts

5006-5 Lifting beam — for liting engine

5033-9 Support rails — for lifting engine

5069-3 Extractor — for removing oil pump seal

5071-9 Extractor — for oil pump

5074-3 Connector — for measuring oil pressure (used with 2532, 5114)
5076-8 Holder — for accumulator pistons

5114-7 Pressure gauge (1000 kPa = 145 psi) — for measuring governor pressure

136 118

2531

2779, 2846 50086

5069

148 775

5069 5071

fat

5074
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AW 70/AW 71/AW 72 L. Automatic transmissions

Special tools

Description — use

Lifting hook — for lifting engine
Drift — for installing oil pump seal
Drift — for installing gear selector shaft seal

Counterhold — for drive flange
Lifting hook — for lifting engine
Drift — for removing/installing rubber bush in gearbox mounting (B 28)
Guide pins — for overdrive unit

15 mm socket — for removal/installation of drive coupling bolts
Universal fixture — for removal/installation of transmission




AW 70/AW 71/AW 72 L Automatic transmissions

Fault tracing

Fault tracing

Contents
Page
Faulty operation
Inoperable or delayed parking lock. . ................. ... .. . 49
Al G e 17 o ———————————————————— 4G
No forward propulsion in positions 2 or D (transmission cold) . ......... 50
Norearwardpropulsion,.,.,,..,.....,.,.,...‘,........,.,......,.. 50
Inoperable or delayed gear shifting.......... ... .......... ... 51
Hard engagement — noise on disengagement ................... 51
Noshiftfrom3rdtoath. ..................... ... ... . ... . 52
No kickdown from 4th to 3rd ST ot neny e S e
Nomanualdownshiﬂfrom4lht03rd..,.......,.,....,..,,.‘.,...... 52
NoenginebrakinginSrd..,,.....‘,...,....,,....,..,...,..,,..,... 52
No engine braking 177> 11 SH—————— .
No engine brakingin 1st......................... ... ... ... . 53
Faulty lock-up function
vttt Lol c oo 1o R ———— N 53
Lock-up engaged at incorrect speed . ............... ... ... 53
Hard engagement...................... .. ... . ... ... .. .. 53
Loud noise on engagement ................. ... . ... 53
Groaning noise after engagement. ................... ... .. . o4
Noise in selector positions N or P (car at rest with engine running)
High, whining noise increasing with enging speed. .....cuvivvinnn s rinems o4
L e e 54
DQUOBKING IOISE....«vmiw:ssnmnwsmainss s SO S G 54
Noise in selector positions D or R (engine running, brakes locked)
Sighing or continuous low-frequency noise, especially at full throttle. .. .. 55
Noise while driving
Loud noise such as knock or metallic noise in any of gears (not direct drive) 55
Clickingnoise on starting .................... ... ... .. 55
Fluid leakage
Leakage at standstill ............................ ... . . . 55
Leakage at standstill with engine FURRING 550050 0850 2555 son e e 56
Leakage while driving ................... ... .. ... .. 55
Leakage at frontofunit..................... . ... . .. . . 56
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AW 7O/AW 7 1/AW 72 L Automatic fransmissions

Fault tracing

Faulty operation

Imoperable or delayed parking lock

AAT

" 1. Check operation of gear selector lever in all

positions. _
Faulty operation ..............cooooomee see item 2
l- Satisfactory operation ...y see item 3

|
2 Check adjustment of gear selector|lever

\ {Operations H1-H8). Adjust. Replace faulty compo-

nenis

. Mo change: Check for play in gear selector mechanism
I n gearbox.

3=move oil sump (operations K2-K3).
. inspect and adjust as required.

- -

3. Inspect parking lock components.
Remove oil sump and control system.
(Operations K1-K16)

Replace faulty components.

If fault persists: Replace (or overhaul) transmis-
sion. (Operations R1-R15, 51-529)

Front ring gear in planetary drive assembly is prob-
ably damaged.

P MNochange...............cooeeeereiiie see item 3
Mo forward propulsion AA2
Check: 7. Inspect sump for particles. —|
+ Eluid level (Operations K2-K3)
{Operations A1-Ad4) Particles? ......ooiiiiaiiiea e see item 8

2 Throttle cable adjustment
\ {Operations J1-J1 0)

2 Gear selector mechanism. Check adjustment and
i operation.
. [Operations H1-H8)

) 4 Transmission “pulls” in 1st gear:
Transmission “pulls” ... see item 6

r 5. Line pressure and stall speed.
(Operations E1-E14)

COMECL. . ..o ocvvvemaan s an e see item 6
BNCOITECL . oo vvvme i see item 7
&. Freewheel

Disconnect propeller shaft and turn drive flange. Move-
ment should be more sluggish in clockwise direction (as
viewed from rear).

l Same in both directions” . ............ . see item 8
D R see item 8

No particles: Replace (or clean and inspect) control
system. Clean (or replace) oil filter.
(Operations K1-K16)

Check gear selector mechanism (M1-M18). Check
accumulator piston C1 (N1-N9)

No change” ...........ovvoeiinaenene: see item 8

8. Replace (or overhaul) transmission.
(Operations R1-R15, $1-829)

) Freewheel F2 probably faulty.
2 Clutch C1 probably faulty.
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AW 70/AW 71/AW 72 L Automatic transmissions

Fault tracing

No forward propulsion in positions 2 or D (transmission cold)

AA3

Check/inspect:
1. Fluid level

(Operations A1-A4)

. Throttle cable adjustment

(Operations J1-J10)

. Gear selector mechanism. Check adjustment and

operation.
(Operations H1-H8)

. Line pressure and stall speed.

(Operations E1-E14)

Comect: s sty see item 5

Correct but falls after a couple of

SBOOMMS .o o met o S R e a see item 6

Incorrect ........ ... ... .. see item 7
. Freewheel

Disconnect propeller shaft and turn drive flange. Move-
ment should be more sluggish in clockwise direction (as
viewed from rear).

Same in both directions" . ........ ... .. see item 8
Correct™ . conmnpsinra s vres e see item 8

6.

8.

" Freewheel F2 probably faulty.
# Hydraulic brakes and/or clutches probably faulty

Inspect sump for particles.
{Operations K2-K3)

Pamticles? ......coveimvmmmmisiinmnseic see item 8
No particles: Replace control system (operations K1—
K16). Check secondary regulator valve and replace if
earlier version fitted.

No change? ... cvnmmivmsavvoiis see item 8

. Inspect sump for particles

(Operations K2—K3)

Particles® oo nssing o e omma see item 8
No particles: Replace (or clean and inspect) control
system. |

Clean (or replace) oil filter.
(Operations K1-K16)

Check O-rings and accumulator pistons.
(Operations N1-N9)
NOICHEAGEY cvimmmmmmzm s cvamsnmmmses see item 8

Replace (or overhaul) transmission.
(Operations R1-R15, S1-529)

No rearward propulsion

AA4

Check/inspect:
| 1. Fluid level

(Operations A1-A4)

. Throttle cable adjustment

(Operations J1-J10)

. Gear selector mechanism. Check adjustment and

operation.
{Operations H1—-H8)

. Line pressure and stall speed.

(Operations E1-E14)

Correct (nopressure) ................... see item 5
Incorrect .............................. see item 6

5.

. Replace (or overhaul) transmission.

Inspect sump for particles.
(Operations K2—K3)

Particles. . ............................. see item 8
No particles: Replace control system (operations K1—
K186). Alternatively, clean and inspect primary regulator
valve, shift valve 2-3 and rear brake B3 control valve.
Inspect accumulator piston C2 (operations N1-N9). In-
spect centre support unit mounting bolts (operation
AZ22 in Service Manual, Section 4 (43) Recondition-
ing). Check gear selector mechanism.

Nochange ............................ see item 6

(Operations R1-R15, $1-S29). Internal fault is probably
present in one of following components: Clutch C2, cen-
tre support unit, planetary drive assembly or brake B3, |
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AW 70/AW 71/AW 72 L Automatic transmissions

Fault tracing

Inoperable or delayed gear shifting (starting in 2nd or 3rd) AA5

Check/inspect:

1. Fluid level
(Operations A1-Ad)

2. Throttle cable adjustment
(Operations J1-J10)

3. Gear selector mechanism. Check adjustment and
operation.
(Operations H1-H8)

4. Line pressure and stall speed.
(Operations E1-E14)

Incorrect (high pressure) ................ see item 6

| 5. Check that governor pressure varies with speed.
(Operations F1-F6)

COMTECE. . oot i see item 6
Incorrect pressure or correct
pressure but delayed shifting........... see item 7

6. Inspect sump for particles.
(Operations K2-K3)

Particles” ...............coiiiiiiiiins see item 8
No particles: Replace control system. Alternatively, in-
spect primary regulator valve, throttle valve, shift valves
1-2 and 2-3, and cutback valve.

Nochange® ..............ccovvvinnnn. see item 8

7. Inspect governor.
(Operations 01-06)

NO ChANTE . i s mewismeis 25 5 o148 frsai see item 6

8. Replace (or overhaul) transmission.
(Operations R1-R15, S1-S29)
! Component failure. Alternatively, faulty seal between oulput

shaft and gearbox housing, or contral system fault.
2 Hydraulic fault in a clutch or brake.

Hard engagement — noise on disengagement

Check/inspect:

1. Level and odour of fluid.
(Operations A1-A4)

2. Gear selector mechanism. Check adjustment and
operation.
(Operations H1-H8)

3. Throttle cable adjustment
(Operations J1-J10)

4, Line pressure and stall speed.
(Operations E1-E14)

COTTent. . ;oo i e Ty S e SR see item 5
Incorrect o svens s e see item 6

5. Inspect sump for particles.
(Operations K2—K3)

Particles? ;oo mmarnseeesiamis see item 7
No particles: Inspect accumulator pistons and bores in
gearbox housing.

(Operations N1-N9)

Nochange ...................coooiuenn see item 7

6. Inspect sump for particles.
(Operations K2—-K3)

Particles: v snunyn e see item 7
No particles: Replace control system.
(Operations K1-K16)

Alternatively, inspect:

Throttle valve, primary regulator valve and accumulator
pistons.

NO ChanQé . nvanmsmissmsama e see item 7

7. Replace (or overhaul) transmission.
(Operations R1-R15, S1-529)
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AW 70/AW 71/AW 72 L Automatic transmissions

Fault tracing

AA7
No shift from 3rd to 4th
Probable fault Action Operation(s) |
Dirt in governor Dismantle governor. Clean. Check pressure. 01-06
F1-F6
Shift valve 3—4 sticking Dismantle valve. Clean, polish, inspect. See Ser-  AD8"!
vice Manual, Section 4 (43) Reconditioning. AG?
Fault in brake BO Inspect BO. See Service Manual, Section 4 (43) E1-E4"
Reconditioning. Q1-Q14"
AA8
No kickdown from 4th to 3rd
Probable fault Action Operation(s)
Downshift valve 4-3, manual Dismantle valve. Clean, polish, inspect. See Ser-  AD10"
vice Manual, Section 4 (43) Overhauling. AG4-AG5
AG11Y
AA9
No manual downshift from 4th to 3rd
Probable fault Action Operation(s)
Faulty solenoid valve Replace valve. P1-P6
AA10
No engine braking in 3rd
Probable fault Action Operation(s)
Clutch CO Check steel and friction plates. c1-C5"
Check springs and piston. See Service Manual, 01-08"
Section 4 (43) Reconditioning.
" Refers to operations in Service Manual, Section 4 (43). Reconditioning, AW 70/AW 71/AW 72 L Automalic transmissions, 700
AAT1
No engine braking in 2nd
Probable fault Action Operation(s)
Clutch CO Check steel and friction plates. C1-C5"
! 01-08"
and/or Check springs and piston. See Service Manual,
Section 4 (43) Reconditioning
Brake B1 Check steel and friction plates. Check springs H1-H8"
and piston. See Service Manual, Section 4 (43) T1-T7"
Reconditioning.
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Fault tracing

AA12
No engine braking in 1st
Probable fault Action Operation(s)
Clutch CO Check steel and friction plates. C1-Cs5"
01-08"
and/or Check springs and piston. See Service Manual,
Section 4 (43) Reconditioning.
Brake B3 Check steel and friction plates. Check springs A26-A27
and piston. See Service Manual, Section 4 (43) T1-T2
Reconditioning. AZ1-AZ3
Faulty lock-up function
AA13

Lock-up inoperable

Probable fault
Transmission not shifting into 4th
Faulty torsion damper in torque converter

Action

Replace torque converter.

Operation(s)

R1-R15
51-529

'l Refers to operations in Service Manual, Section 4 (43) Reconditioning, AW 70/AW 71/AW 72 L Automatic transmissions, 700

Lock-up engaged at incorrect speed

AAT4

Probable fault Action Operation(s)
Signal valve sticking Dismantle valve. Clean, polish, inspect. See Ser-  AD8"
vice Manual, Section 4 (43) Reconditioning. AGS"
Incorrect governor pressure Dismantle and clean governor. Check pressure.  01-06
F1-F6
AA15
Hard engagement
Probable fault Action Operation(s)
Faulty torsion damper in torque converter Replace torque converter. R1-R15
S1-829
Changeover valve sticking Dismantle valve. Clean, polish, inspect. See Ser-  AD5"
vice Manual, Section 4 (43) Reconditioning. AG9-AG10"
AA16
Loud noise on engagement
Probable fault Action Operation(s)
Faully torsion damper in torque converter Replace torque converter. R1-R15
51-829
53
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Fault tracing

Groaning noise after engagement

AA17

Probable fault
Engagement at excessively low road speed

Action

Check signal valve.
Check changeover valve.

Clean and polish valves. See Service Manual,
Section 4 (43) Reconditioning.

Operation(s)
ADg"

AG8"

AD5"Y
AG9-AG10"

" Refers to operations in Service Manual, Seclion 4 (43) Reconditioning, AW 70/AW 71/AW 72 L Automatic transmissions, 700

Noise in selector positions N or P (car at rest with engine running)

High, whining noise increasing with engine speed

AA18

Probable fault
Low fluid level
Blocked oil strainer
Worn oil pump

Torque converter fault

Internal gearbox fault

Action

Top up level.

Clean strainer (replace if necessary).
Replace oil pump.

Replace torque converter.
Replace (or overhaul) gearbox.

Operation(s)
A1-A4
K2—K4

D13, D16,
R1-R15, 51-829

R1-R15, 51-829
R1-R15, 51-529

Grating noise

AA19

Probable fault
Broken carrier plate
Torque converter rubbing against housing

Torque converter housing insecurely fastened
to engine

Internal fault (planetary drive assembly or other
component)

Action

Replace carrier plate.

Replace torque converter.

Check security of mounting (guide pins etc.)

Replace (or overhaul) gearbox.

Oeration(s)
R1-R15, $1-S29
R1-R15, 51-829

R1-R15, 51-529
R7, 815

R1-R15, §1-829

Squeaking noise

AA20

Probable fault

Worn bushing in oil pump (for torque converter
bearing)

Torque converter housing guide pins loose/
missing

Action

Replace oil pump and (if necessary) torque con-
verter.

Correct.

Operation(s)
D13, D16

R1-R15, 51-529
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Fault tracing

Noise in selector positions D or R (engine running, brakes locked)

Noise as described in AA18-AA20 is corrected as specified in those cases.

AA21
Sighing or continuous low-frequency noise, especially at full throttle (usually accompanied by low stall
speed)
Probable fault Action Operation(s)
Stator slipping in torque converter Replace torque converter and fluid. R1-R15, 81-829
Al1-A4, C1-C2
Noise while driving
Noise as described in AA18-AA20 is corrected as specified in those cases.
AA22

Loud noise such as knock or metallic noise in any of gears (not direct drive)

Probable fault Action

Internal fault (for example, damaged tooth in  Replace (or overhaul) gearbox.

planetary train)

Operation(s)
R1-R15, 51-529

Clicking noise on starting

AAZ3

Probable fault Action

Parking pawl only parily engaged Remove control system. Inspect parking pawl
and front ring gear in planetary gear assembly.

If ring gear is damaged: Replace (or overhaul)
gearbox.

Fluid leakage

Operation(s)
K1-K16

R1-R15, §1-529

AA24
Leakage at standstill
Probable fault Action Operation(s)
Defective gasket or oil cooler connection Clean, locate and correct leak. D1-D16
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Fault tracing

Leakage at standstill with engine running

AA25

Probable fault

— high fluid level

Leakage at front of unit:

— pump bushing damaged/loose
— oil pump seal worn or damaged
— torque converter throat damaged

— torque converter housing insecurely
attached to engine

Leakage from fluid filler tube (after driving)

Action
Correct fluid level.

Replace oil pump.
Replace seal.

Replace torque converter.
Tighten, adjust.

Wipe dry. Inspect.

Operation(s)
A1-A4

D12-D16
D13

R1-R15, S1-829

D9

Leakage while driving

AA26

Probable fault

Leakage from rear extension gasket or seal

Leakage from seals
Leakage from front

Action

Replace gasket and seal.
Inspect. Replace seals.

See under ‘Leakage at standstill’.

Operation(s)
D3-D4
D1-D14
AA24-AA25

AA27

—Leakage at front

3. Does leakage occur during hard highway driving or

1. Check if fluid level is high and if fluid is burnt, over- towing?

heated or gives off burnt odour. Yes ............. .

See fault symptoms on page 59

56

(Operations A1-A4, B1-B10
COMmect.. ..o i Toon T see item 3
Fluid burnt, gives off burnt odour etc.. .. see item 2

. Check for particles in sump.

(Operations K2-K3)

Particles: Probable internal fault. Replace (or overhaul)
transmission.

(Operations R1-R15, $1-529)

Noparticles ........................... see item 3

No: Probable leakage from:

Torque converter, torque converter bearing in pump
bushing, or leakage due to insecure attachment of
torque converter housing to engine.

Correct leakage or replace transmission (operations
R1-R15, 51-529).
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Repair/maintenance
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Cleanliness/checking fluid

Cleanliness

Important! Cleanliness is extremely important when working on automatic transmissions, par-
ticularly when checking, topping up and changing the fluid.
Clean around the filler tube and drain plug. Use clean containers. Ensure that the workplace is free

of dust and dirt.

Checking fluid

AUTOMATIC
TRANSMISSION
FLUID

.
g
|

-]
't [MAX
i

G
C

148 768

A = Cold range B = Hot range

At ambient temperature (+20°C = 68°F), the fluid level will
normally be within the ‘cold’ range (+40°C = 104°F). This
is reached after approx. 10 minutes of idling at ambient
temperature.

The hot range is used to check the level at normal working
temperature (reached after approx. 30 minutes of highway
driving).

Checking level

Al
Conditions:

Car parked on level surface with engine idling and gear se-
lector in position P.

Operate the footbrake or apply the handbrake. Select each
gear position in turn, remaining in each for 4-5 seconds.
Return the lever to position P and wait approx. 2 minutes
before checking the fluid level.

Note: Wipe the dipstick with a nylon or chamois cloth
i.e. not with a cloth which may leave fluff or threads.

High level

A2

Warning! Fluid may be extremely hot if car has recently
been driven.

Drain off fluid.

Disconnect filler tube from sump. Allow some fluid to run off
and replace tube.

Check fluid level. Repeat until level is correct.
Filler tube tightening torque: 90 Nm (66 ft.Ib).

Check that no water is present in fluid (in which case, fluid
will be whitish in colour). If so, transmission must be re-
moved and cleaned, and oil cooler repaired or replaced.

High load may also cause high level due to abnormally
high fluid temperature.

Low level

A3

Top up fluid to between maximum and minimum markings
on dipstick.
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ATF ATF

TYPE r TYPE E,
N N
ATF
DEXRON T2

Fluid discoloured or gives off burnt
odour

A4

Semove oil sump. Inspect for impurities in the form of ab-
rormal quantities of particles of steel, aluminium or lining
materials.

Impurities in transmission:

Replace transmission (see operations R1-R4 and S1-—
S23). If appropriate, dismantle transmission and identify
cause.

Beplace damaged components. If no fault is found in gear-
box, particles have probably originated in torque converter.
In this case, replace converter, and clean oil cooler and
pipes.

Fluid, checking

Grade of fluid

Models to 1983 inclusive: ATF fluid, type F or G
Models from 1984 on: ATF fluid, type Dexron Il D.

Important: Dexron fluid must not be mixed with other
types.

Important! Under no circumstances may additives be
added to transmission fluid.

Check that the low level is not due to leakage.

Checking at a temperature lower than +5°C (41°F) may
give an incorrect level. Driving with low fluid level will cause
foaming of the fluid (accompanied by a droning noise)
which, in turn, may aiso give.an incorrect level.

Top-up quantities (in litres) when:
@ Removing oil sump (e.g. when replacing gasket).. 3.3

Before starting engine top up with. . ............. 2.7
e QOverhauling control systemincar............... 55

Before starting engine fop up with. . ............. 5.0
@ QOverhauling transmission and installing new torque

CONVEMEBT. . .\ttt i 7.5

Before starting engine top up with. . ............. 7.0
e Overhauling transmission and re-installing

original torque converter . ............ ... .. ... 6.5

Before starting engine top up with. . ............. 6.1

(Torque converter cannot be drained fully)

Important! Add 300 cc if car is fitted with extra oil cool-
er (which may also be installed as an accessory).

No impurities in transmission:
Change fluid and clean oil sump, oil strainer, particle mag-
net(s) and oil cooler (see operations B1-B2).

Alternatively, replace transmission (operations R1-R5 and
S1-529 respectively).

If oil is discoloured or burnt due to hard driving or towing a
caravan, although transmission is functioning correctly, top
up with fresh fluid as described in operations C1-C2. in
other words, top up until clean fluid runs continuously from
return pipe.
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Fluid, replacement

Fluid, repiacement

Important! Use correct grade of fluid. See operation |
A3,

Gearbox with drain plug

B1
Remove plug and drain off fluid
B2
Undo rear (return) oil cooler pipe connection
, 1s 087
B3
Connect transparent plastic tube to pipe
Refit plug in sump
B4
Add approx. 2 litres of fluid
1. Start engine and allow to idle.
2. Stop engine when air bubbles appear in
hose.
3. Add approx. 2 litres of fluid.
4. Repeat steps 1-2. Reconnect pipe to gearbox.
N[_I# 139 060
4l
| Gearbox without drain plug
| . B5
___J/ Undo rear return oil cooler pipe connection
_ ) .
T Connect transparent plastic tube to pipe.
Y e ’
f}.’{k _j’
LW lJ £6

. Start engine and allow to idle.

. Stop engine when air bubbles appear in hose.

. Add approx. 2 litres of fluid.

. Repeat sleps 1-3.

. Repeat steps 1-2. (Transmission is now drained of
fluid. ) Reconnect pipe to gearbox.

U N -

6C
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Fluid, replacement

Alil gearboxes

B7
Add approx. 2 litres of fluid

B8
Apply handbrake

Start engine and allow to idle. Move selector lev-
er through gear positions

B9

Place selector lever in position P. Wait 2 minutes
and check fluid level

Top up as required.

B10
Stop engine
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Oil system, cleaning

62

Oil system, cleaning

139 B40

C1

Place container under rear oil pipe (return pipe). Discon-
nect pipe from gearbox. )

Overdill transmission with approx. 0.3 | of fluid.

Important! Use correct grade of fluid. See operation
A3.

Start engine and allow to idie. Collect coniaminated or
burnt fluid from return pipe.

Stop engine when clean fluid emerges from pipe. Recon-
nect pipe.

Check fluid level (see operations A1-A4).

c2
Extra oil cooler (cleaned separately)

Undo connections between ordinary cooler and extra cool-
er. Connect extra cooler to oil filler pump and pump clean
fluid through unit. Remake connections with ordinary cool-
er. Check for leaks.
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Oil seals, replacement

Oil seals, replacement

Special tools: 5069, 5075, 5117, 5118, 5149, 5241, 5244

134 529

134 528

D1

Inspect for leaks

First, check that leakage is not due to high fluid level, i.e.
that fluid is being discharged through the vent at top of
torque converter housing. Also check oil cooler connec-
tions and pressure tapping plugs, which are other possible
leakage points.

In event of other leakage: Clean transmission and deter-
mine whether or not leakage can be corrected with unit in
position.

D2
Leakage from welded joint on torque converter

Insert a piece of paper in opening in bottom of torque con-
verter housing. Idle engine for a few minutes.

Examine paper for spots of fluid. No spotting should be
present.
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Qil seals, replacement

Replacement of seals in car

148 535

1 Seal, drive flange 4 O-rings, oil cooler connections 7 Filler tube, oil sump
2 Gasket, rear extension housing 5 Seals, gear selector shaft 8 O-rings, pressure gauge tappings
3 O-ring, kickdown 6 Gasket, oil sump 9 O-rings, solenoid valve
D3 D4

Seal, drive flange (1)

Remove propeller shaft. Use socket 5244. Remove drive
flange using counterhold 5149. Use screwdriver to remove
seal.

Install new seal.

Use drift 5075. Press seal onto tool and install. Note: En-
sure that seal is not misaligned.

Remount drive flange. Apply locking fluid to threads of cen-
tre bolt and tighten. Torque: 45 Nm (33 ft.Ib).

Install propeller shaft.

64

Gasket, rear extension housing (2)

Remove rear extension housing. See operation Q1. Re-
place gasket. Reinstall housing as described in operations
05-08. '

D5

Disconnect cable from throttle. Release cable at lower end
in gearbox and remove O-ring. See operations J2—J9.
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D6

0-rings, oil cooler connections (4)

Disconnect pipes from gearbox. Note positions of connec-
tions. Remove connections and O-rings. Reinstall connec-
FH2RE FRE HARS LTI PV O

Check fluid level and top up as required. See operation A3.

important! Use correct grade of fluid.

D7
Seal, gear selector shaft (5)

Prise out seal with screwdriver and install new seal using
drift 5118.

D8
Gasket, oil sump (6)

Remove oil sump (see operations K1-K3). Replace gas-
«=t. Install sump (operations K14-K15) and fill system with
fuid.

Important! Use correct grade of fluid. See operation AS.
Torque: 4-5 Nm (3-3.5 ft.Ib)

148 777

134 190

Oil seals, re,d!acemenr

D9
Filler tube, oil sump (7)

Seal is not fitted between tube and oil sump on production
models. Check security of attachment. Replace faulty com-
Peerrin

Torque: 80—100 Nm (59-74 ft.Ib)

D10
O-rings, pressure gauge tappings (8)
Torque: 59 Nm (3.5-6.5 ft.Ib)

D11
O-rings, solenoid valve (9)
Remove solenoid valve.
Remove O-rings.

Install new O-rings. Use vaseline to hold rings in position.
Reinstall solenoid valve.

Torque: 10—16 Nm (7.5-12 ft.Ib).

Replacement of seals with transmission
removed

D12

As a preventive maintenance measure, all seals should be
inspected and replaced if necessary when the transmis-
sion has been removed from the car.

See operations R1-R5 and S1-829 for removal proce-
dures.

D13
Seal, oil pump

Remove seal using extractor 5069. Install new seal using
drift 5117.

Di4
Bushing, oil pump
Check position and condition of bushing

If bushing has been displaced outwards, it will obstruct a
drain passage in the pump, causing leakage. Pump must
be replaced if this fault has occurred or if bushing is dam-
aged.
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Oil seals, replacement

66

148 778

D15
Inspect torque converter throat for damage

Throat is supported in bushing in oil pump. If throat is dam-
aged, torque converter must be replaced.

1 Seal, oil pump
2 Q-ring, oil pump
3 O-ring, overdrive

D16
O-rings, oil pump and torque converter housing

Remove oil pump. Use extractor 5071. Install guide pins
5241 to hold overdrive housing in position.

Remove torque converter housing.

Removal is facilitated by employing a twisting-pulling ac-
tion. Ensure that overdrive housing is not removed with
converter housing.

D17
Remove O-rings
Install new O-rings
Lubricate O-rings with ATF fluid.
Models to 1983 inclusive: ATF fluid, type F or G
Models from 1984 on: ATF fluid, type Dexron Il D

Lubricate mating surfaces between torque converter hous-
ing and overdrive housing with petroleum jelly. Install
torque converter housing. Tighten bolts.

Torques:
4 x M10: 35 Nm (26 ft.lb)
2 x M12: 60 Nm (44 ft.Ib)

Remove guide pins 5241 and reinstall oil pump. Tighten
bolts.

Torque: 22 Nm (16 ft.Ib)
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Line pressure, measurement

Line pressure, measurement

Special tools: 2531, 5074

Ef

Check fluid level
See operations A1-A4.

E2
Connect pressure gauge

Attach pressure gauge 2531 to side window. Remove front
plug on gearbox and install connector 5074. Connect tube
to connector.

E3

Start engine and allow to idle with gear selector
in position N

Check idling speed.

E4 }

Depress brake pedal. Place gear selector in I:?r*

position D and read line pressure |
Engine Transmission Idling, position D

Pressure, MPa
S12%/200E AW 70 0.35-0.44 !
B823E AW 71 —"—
2230K -1986 AW 71 —'—
Z200K, B230F AW70 0.46-0.54
823/230FT AW 71 —'—
S230A AW 71 =T
S230K 1987- AW 71 = A0
228A E, F AW 71 ==
2234F AW72L 0.44-0.52
28280 AW 71 0.51
E5
Move gear selector to position R and read line
pressure
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Line pressure, measurement

Engine

Transmission

Idling, position R
Pressure, MPa

B19/200E
B23E
B230K -1986

B200K, B230F
B23/230FT
B230A

B230K 1987-
B28A E, F

B234F
B 280

AW70
AW 71
AW 71

AW 70
AW 71
AW 71
AW 71
AW 71

AW72L
AW 71

0.50-0.64

0.70-0.82

0.64-0.76
0.77

68

Deviations

E6
Line pressure too high:

Is kickdown cable correctly adjusted?
No: Adjust cable. See operations J1-J10.
Yes: Check valves as described below.

Primary regulator valve

Rev engine. If pressure varies in proportion to engine
speed, valve is stuck and normal pressure control is in-
operable. Dismantle control system.

Throttle valve

Idle engine with gear selector in position N. Operate throt-
tle valve by hand (without moving throttle). If line pressure
does not increase, throttle valve is sticking. Dismantle con-
trol system.

Shift valves 1-2 and 2-3

Cutback valve

E7

Pressure correct but falls after a couple of sec-
onds

Secondary regulator valve may be faulty or earlier type of
valve may be fitted. Replace with later type. '

E8
No pressure (no rearward propulsion)

Faulty or blocked primary regulator valve, shift valve 2—3 or
rear brake B3 control valve. Clean and inspect.

Faulty operation of accumulator piston C2.

Undo centre support unit mounting bolts. For tightening
torques, see Service Manual, Section 4 (43) Recondition-
ing, ‘Complete reassembly’, operation AZ22,
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Line pressure, measurement

E9
Line pressure too low

This may be due to sticky primary regulator or throttle
valve. Check as described in operation E6 above.

If inspection reveals that valves are not sticking, low press-
ure may be due to faulty relief valve or oil pump. (In this
case, pump will usually be noisy.) Alternately, oil strainer
may be blocked.

Low line pressure may also be due to a faulty accumulator
piston.

Stall speed, measurement

E10

Measure stall speed when measuring line
pressure

Check provides information mainly on condition of torque
converter and transmission clutches.

In order for test to give correct results:

— Engine must deliver full power.

— Line pressure must be correct.

— Transmission fluid level and operating temperature must
be correct.

Note: Never carry out stall speed check if line pressure
is too low.

E11
Procedure

Connect a rev counter so that it can be read from the
driver's seat. Air conditioning (AC) system must be
switched off. Start engine. Apply handbrake and press
brake pedal hard with left foot. Move gear selector to posi-
tion D and press accelerator to floor.

Carry out for maximum of 5 seconds.

Read maximum speed and line pressure, and compare
with values on following page.
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Line pressure, measurement

E12

Allow engine to idle for approx. 30 seconds with
selector in position N. Apply handbrake and
press brake pedal hard with left foot. Move gear
selector to position R and repeat test.

Engine Trans-
mission
B19E AW T70
B23E AW 71
B23FT AW 71
B28 A AW 71
B28BE AW 71
B28F AW 71
B200K AW 70
B200E AW 70
B230A AW 71
B230K
—1986 AW 71
B230K
1987— AW 71
B230F AW 70
B230F" AW 70
AW 70
B234F% AW 72
B230FT AW 71
B280E
Nordic AW 71
Others AW 71
B280F AW 71
AW 71

Normal stall Line pressure at stall
speed” MPa

r's (r/min) Position D Position R
36.7 {(2200) 1.00-1.20 1.37-1.70
35.0 (2100) " ”

33.3- {2000-

41.7 2500)

35.0 (2100) ' ’

35.0 (2100)

33.0 (2000)

38.0 (2300)

35.0 (2100)

35.0 (2100)

42.0 (2500) '

42.0 (2500)

33.0 (2000)

33.0 (2000)

33.0 (2000)

30.0 (1800) 1.12-1.32 1.55-1.95
33.3— (2000-

45.0 2700)

35 (2100)® 1.15 1.74

35 (2100) . 2

35 (2100)

35 (2100)

' At sea level. Speed is reduced by 2 r/s (120 r/min) per 1000 m above sea level.

2 Initialffinal speed.

# USA/Canada, 5-door, and Japan, Australia 1988.

9 USA/Canada/Japan/Australia 1 208 604, others 1 208 652.

% USA/Canada 1 208 637, Europe 1 208 638 (with kickdown inhibitor).
8 With kickdown inhibitor.
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Deviations:

E13

High stall speed:

300 r/min higher than normal:

1. Incorrect fluid level. Check level. See operations Al-
A4,

2. Blocked oil strainer. Remove pump and clean strainer.

300 r/min higher than normal with screeching cluich or

brake:

Slipping clutch or brake. Dismantle gearbox. Check pri-

marily:

— for gear position R: Clutch C2 and brake B3

' — for gear positions D, 1, 2: Clutch C1

LIfie pressure, measurement -

E14
Low stall speed:
300 r/min lower than normal:
Check that engine is delivering full power.

600 r/min lower than normal with poor acceleration from
rest, but normal acceleration over approx. 70 km/h:

Faulty torque converter. Replace.
Noise: See fault-tracing procedures AA7-AA12.

7
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Governor pressure, measurement

~ Governor pressure, measurement

Special tool: 5114

Governor pressure

146 686

Since governor pressure is a function of line pressure, in-
correct line pressure will also cause incorrect governor
pressure.

F1
Measure line pressure before measuring
governor pressure
See operations E1-E14.

F2
Check fluid level
See operations A1-A4.

F3

Connect pressure gauge
Mount pressure gauge 5114 on side window.
Remove rear plug and mount connector.

Connect tube to connector. Check that governor pressure
is zero when engine is idling with gear selector in positions
D and R with car at rest.

F4

Test drive car in position D and read governor
pressure

Compare readings with values in table below.

Final drive ratio
3.54:1 3.73:1 3.91:1 4,101

Speed ‘ Pressure Speed Pressure Speed Pressure Speed Pressure

21 mph 0.11-0.17 MPa | 19 mph 0.09-0.15 MPa | 18 mph 0.09-0.15 MPa | 17 mph 0.09-0.15 MPa

(34 km/h) 16 mph*

34 mph |0.17-0.23 MPa |34 mph |0.16-0.22 MPa |33 mph |0.16-0.22 MPa |45 mph |0.16-0.22 MPa
| (55 km/h) 28 mph*

68 mph | 0.38-0.50 MPa | 67 mph | 0.41-0.53 MPa | 164 mph |0.41-0.53 MPa |61 mph |0.41-0.53 MPa

(110 km/h) 95 km/h*

* Applies to AW 72L.
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Governor pressure, measurement

Deviations
F5 F6
High governor pressure Low governor pressure
Governor sticking. Remove and inspect. Governor leaking or sticking.
See operations 01-086. Leakage at governor oil passage cover plate.

Poor seal between governor and output shaft.
Remove and inspect governor. See operations O1-06.

f
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Start inhibitor/reversing light switch, replacement

Start inhibitor/reversing light switch, replacement

G1
Remove ashtray and centre console panel

1982-84

G2

Remove left-hand section of selector lever casing
with brush attached

Remove two screws under brush.

G3

Remove start inhibitor/reversing light switch
from segment

Open connector and lift off switch

G4
Install new switch

Rejoin connector. Ensure that projection on gear selector
lever is seated in slot in switch.

Remember to reinstall light prism (A).

G5

Install lefi-hand section of selector lever casing
with brush

Press rubber seal into position all round.

G6

Install panel and ashtray

139 898
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Start inhibitor/reversing light switch, replacement

1985

G7
Remove retainer with gear position markings

G8
Remove start inhibitor/reversing light switch
Open connector and lift off switch

G9
Install new switch
Rejoin connector.

139 896 Ensure that projection on gear selector lever is seated on

slot in switch.
Remember to reinstall light prism (A).

G10 ! ‘
Install panel and ashtray
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Gear selector mechanism, inspection/adjustment

Gear selector mechanism, inspection/adjustment

T
S 2 3
—n
S S

—

Service inspection

H1

— Engine should start only in gear selector positions P and
N.

— Reversing light should operate in position R.

— Gear selector lever should be vertical in position P.

— Tangible clearance should be felt when moving from
position D to N. Clearance should be less than or equal
to that when moving from position 2 to 1.

Basic adjustment

H2
Move gear selector to position P

H3
Undo control rod and reaction strut locknuts

H4

Check that selector link on gearbox is in position
P (rearmost position)

Turn output shaft on gearbox until movement is blocked.

H5

Adjust gear lever arm (A) to vertical (or slightly
forward) position and tighten locknut

Gear selector lever may bump against instrument panel if
arm is adjusted too far back.

Hé
Press reaction arm backwards until slight resist-

ance is felt. Tighten locknut at reduced torque of
approx. 5 Nm (3.5 ft.Ib).
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Gear selector mechanism, inspection/adjustment

Adjustment of clearance

H7

Check that tangible clearance is felt when mov-
ing from position D to N and that clearance is
equal to that when moving from position 2 to 1

Tighten locknut if clearance is correct,
Torque: 17-23 Nm (12.5-17 ft.Ib).

If clearance is incorrect, adjust as follows:
If lever is stiff in position D:

— Adjust reaction arm approx. 2 mm towards rear.

135 @48

If lever is stiff in position 2:

— Adjust reaction arm approx. 3 mm towards front.

Distance between two marks (introduced on models from
1983 on) on reaction strut rear mounting is 2.5 mm. Tight-
en locknut.

Torque: 17—23 Nm (12.5-17 ft.Ib).

H8
After adjustment, check:

— that engine starts only in positions P and N
— that reversing light operates in position R

Note: Reversing light may not operate in position R on
some models. In this event, reduce the clearance be-
tween positions D and N by adjusting the reaction arm
slightly towards the front.

135 643
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Kickdown cable, replacement/adjustment

134 194

pt

78

Kickdown cable, replacement/adjustment

J1
Disconnect cable from throttle pulley
Pull cable slightly out of sleeve in engine compartment.
Cut off cable between stop and cable tensioner.
Remove cut section from throttle pulley.

Remove cable tensioner and sleeve from mounting brack-
et.

J2
Drain transmission fluid by removing drain plug

On units without drain plug, disconnect filler tube from
sump.

Remove sump and gasket.

Caution! Fluid may be extremely hot if car has recently
been driven.

J3
Disconnect cable from gearbox

Use snipe-nose pliers to pull out a loop of cable and jam
throttle cam with a screwdriver,

Disconnect cable from throttle cam

Clean outside of gearbox around cable sleeve and remove
sleeve.

Installation of new cable

J4

Pull length of cable out of sleeve and insert in
gearbox

Secure sleeve in position.
Jam throttle cam with screwdriver and attach cable.

Release throttle cam. Pull other end of cable and ensure
that cable is seated in cam groove.




AW 70/AW 71/AW 72 L Automatic transmissions, repair/maintenance

148 594

148 538

0,25-1,0 mm

(A

148 595

Kickdown cable, replacement/adjustment

J5

Run cable and sleeve into engine compartment
and attach sleeve loosely to throttle pulley
mounting bracket

Note: Check that throttle is correctly adjusted. If ad-
justment is required, see procedure for engine in ques-
tion.

J6

Attach cable to throttle pulley and adjust sleeve
by means of cable tensioner

Check that cable is seated in throttle cam groove

Pull out 10-20 mm of cable and release quickly. Metallic
‘click’ should be heard as throttle cam reaches limit posi-
tion.

Tension cable sufficiently to eliminate ‘click’. Then, relieve
tension just enough for noise to return.

Repeat first step (pulling out cable 1020 mm etc.) at requ-
lar intervals during adjustment.

Tighten cable tensioner nuts.

J7
Attach stop to cable

Clamp stop 0.25-1.00 mm from end of cable tensioner.
Use flat-nose or adjustable pliers.
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Kickdown cable, replacement/adjustment

80

148 ba/

J8
Press accelerator to floor

With throttle pulley seated against its stop, it should be
possible to withdraw kickdown cable by about 2 mm more
than dimension shown in illustration.

Note: Never turn throttle pulley by hand when carrying
out this check.

JI
Check that cable is seated in throttle cam groove

J10
Remount oil sump and filler tube

Ensure that sump and particle magnet(s) are well cleaned
and that magnet(s) are positioned immediately under oil
strainer.

Use new sump gasket.
Torque, oil sump: 4-5 Nm (3-3.5 ft.Ib)
Torque, filler tube: 80-100 Nm (59-74 ft.Ib)

Ji11
Fill transmission with fluid
Adjust level as described in operations A1-A3.

Note: Use correct grade of fluid. See operation AS. j
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Control system, removal/installation (replacement)

Control system, removal/installation (replacement)
Special tool: 5076
Removal

K1
Release throttle cable from throttle pulley

K2
Drain transmission fluid

' Disconnect filler tube from sump.

Caution! Fluid may be extremely hot if car has recently
been driven.

K3
Remove oil sump, particle magnet(s) and gasket
Carefully prise out oil pipes (two) with screw- !

I
| driver .
l (Note: Three pipes in transmission with kickdown inhib-
’ itor).
K4
| Remove oil strainer, intermediate piece and
\ gaskets
K5

Loosen control system

Remove all screws except that behind gear selector valve
spring (arrowed in illustration).

K6
Attach retainer 5076

Loosen remaining screw sufficiently to allow accumuiator
piston retainer o be placed in position.

K7
Remove contirol system

Remove last screw. Release throttle cable from throttle
cam and remove control system.

See operations N1-N9 if replacing accumulator pistons.

See operations M1-M16 if replacing gear selector mecha-
nism and parking pawl.
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Control system, removal/installation (replacement)

134 202

82

K8
Replacement of complete control system

Existing system must be replaced by type specified in re-
placement schedule (see ‘Specifications’, page 40) if com-
plete system is to be replaced.

Installation

K9

Connect throttle cable to throttle cam. Mount
control system in position and insert screws
loosely

Ensure that gear selector cam spigot is seated in
selector valve groove

lllustration shows control system without lock-up.

lllustration shows control system with lock-up.

K10
Remove retainer 5076 and tighten screws.
Tighten alternately
Torque: 812 Nm (69 fi.Ib)

K11

Connect kickdown cable to throttle pulley

Adjust cable.

See operations J1-J10 regarding adjustment or replace-
ment of cable.
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148 660

Control system, removal/instaliation (replacement)

K12
Install oil strainer and tighten screws
Torque: 56 Nm (3.5-4.5 fi.Ib)

K13
Install particle magnet(s)
Magnets are installed under strainer in sump.

Install control system oil pipes

Note: Three pipes in transmission with kickdown in-
hibitor.

K14
Install oil sump with new gasket
Torque: 4-5 Nm (3-3.5 ft.Ib)

K15
Install fluid filler tube
Torque: 80—100 Nm (59-74 ft.Ib)

K16

Fill transmission with fluid

Models to 1983 inclusive: ATF fluid, type F or G
Models from 1984 on: ATF fluid, type Dexron Il D
See operation A3 regarding quantities.
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AW 70/AW 71/AW 72 L Automatic transmissions, repair/maintenance

Delayed engagement

Delayed engagement — re

placement of upper front valve body,
AW 70/71

148 322

136 245

%

Delayed engagement and/or loss of propulsion after driving
approx. 100 metres after starting from cold is usually due to
low transmission fluid level. If the problem persists even
when the level is correct and the transmission is cold, the
upper front valve body in the control system must be re-
placed.

The new valve body is equipped with a valve which vents
air in the system to the gearbox housing rather than to the
pump.

The illustrations which accompany the description show
control systems with and without lock-up. The method is
applicable to both types.

P/N

1 340 084-1
1 340 085-8
274 029-8

Component

Upper front valve body
Ball valve
Gasket set

Dismantling

Ef
Separate control system from gearbox
See operations K1-K7.

L2
Remove:

— locking spring and retainer
— gear selector valve

— cover plate

— gasket

See illustration above.

L3

Remove upper front and upper rear valve body
screws

Remove 10 screws,

L4
Turn control system upside down

L5
Remove screws (five) in underside
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Delayed engagement

L6
Remove lower valve body

Move valve body carefully aside. Lift off and place with gas-
ket facing upwards.

Hold gasket and separator plate to prevent balls and
springs from falling out of body.

L7
Dismantle upper front valve body
L8
118 790
Removal of secondary regulator vaive (3A)
Remove one screw. Move cover aside to expose valve.
' Caution: Strong spring pressure. _|

Components

1A Kickdown valve 7A Throttle valve spring

2A Throttle valve (Adjusting washers may be
3A Secondary regulator valve fitted)

4A Cutback valve BA Rubber ball, dia. 5.5 mm

5A Throttle cam {only in control system without

5A Adjusting washers lock-up) ;

O 7A = .
Note number of il
mc}@ adjusting washers!

48

148 327

Removal of cutback valve (4A) 11047z
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| Delayed engagement

Assembly

L9
Screw ball valve into new valve body

L10
Install components in new valve body

139 834

" 148 355 119 178

Rubber ball, dia. 5.5 mm ¢ A
(only in control system 8
@

without lock-up)

Adjusting washers at 7A.
Install same number as removed

48 337

6-9Nm
(0,6-0,9 kpm}

" 136 263
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148 383

136 278

Delayed engagement

L1t
Gasketsi

Important! Upper and lower gaskets are dissimilar. En-
sure that each gasket is positioned and orientated
correctly.

L12

Place lower gasket and separator plate on top of
lower valve body

Check that balls, by-pass valve, spring and valve retainers
are in position. Use new gasket, checking that it is identical
to original. Attach separator plate loosely with one screw.

L13
Place upper gasket on top of separator plate
Use new gasket. Check that gasket is identical to original.

L14

Check that all balls and valve retainers are in
position in upper rear valve body

L15

Place upper valve body on top of lower valve
body

Ensure that gasket and holes correspond.

L16
Insert upper rear valve body screws
Insert three screws.

87
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Delayed engagement

L17

Turn valve body over and remove screw from
separator plate

i 368
L18

Place lower valve body on top of upper front
valve body

Check that ball and throttle valve retainer are in position in
upper front valve body.

Ensure that gasket and holes correspond.

148 387

L19
Insert screws in upper front valve body
Also place cover plate in position (4 screws).

136 280

L20

Turn over control system and insert five screws
in each of upper front and upper rear valve
bodies

L21

Check that gaskets are correctly positioned
before tightening screws

9792
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Delayed engagement

L22
Tighten valve body screws
Torque: 56 Nm (3.5-4.5 ft.Ib)
Tighten from both sides.
.,_g 18 793_
L23
Install gear selector valve
L24
Install locking spring and retainer
Tighten screws.
Torque: 5-6 Nm (3.5-4.5 ft.Ib)
L2s5
Mount control system on gearbox
y ek Use new sump gasket.
See operations K9—-K16.
) L26

If complete control system is to be replaced:

See ‘Specifications’ regarding identification of transmis-
sion.

See replacement schedule on page 40 of ‘Specifications’
’ for correct part number of new control system.
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AW 70/AW 71/AW 72 L Automatic transmissions, repair/maintenance

Gear selector mechanism, replacement

M6
Press out gear selector shaft

M7
Remove shaft seals
Use screwdriver.

M8

Clean and inspect components

Parking pawl should also be inspected for wear when re-
placing gear selector mechanism. (Parking pawl spring is
installed as shown in exploded view on page 90.)

Mo
Install new selector shaft seals
Use drift 5118 and long screwdriver as lever.

M10
Install gear selector shaft and cam

Always use new locking pin and retaining ring. Tap retain-
ing ring into position over pin. Lock ring by punching into
recess beside pin.

M1
Insert parking pawl pushrod in selector cam

Mi12
Support parking pawl with pushrod and
install retaining plate (see picture below)
Torque: 6-9 Nm (4.5-6.5 ft.Ib)
Mi13
Mount selector link on gear selector shaft
Torque: 14 Nm (10 ft.Ib)
Mi14
Connect control rod to selector link
M15
Mount control system in position
See operations KS—K16.
M16
Check operation of mechanism
See operations H1-H8.
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Accumulator pistons, replacement

92

Accumulator pistons, replacement

C1

148 310

Special tool: 5076

136 145

N1
Remove control system
See operations K1-K7.

N2
Remove retainer 5076

N3

Remove accumulator pistons

If pistons are stuck, blow out with compressed air at re-
duced pressure of 100 kPa through holes underneath.

Note: Note location of springs.

AW 72 L has double springs in piston C2. Certain AW 70/
71s have double springs in C2 or B2. AW 71 (1208534)
and AW 71L (1208417) have double springs in both B2
and C2. See ‘Specifications, accumulator pistons and ac-
cumulator springs’ on page 43.

N4
Clean and inspect pistons

Replace sticky or worn pistons. See ‘Specifications, control
system’,

N5
Install new O-rings

N6
Install accumulator pistons and springs
AW 70/71:

Install smallest piston in middle position (C2). The other
two pistons are dissimilar and cannot be installed incorrect-
ly. Install springs in accordance with notes made when dis-
mantling.
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Accumulator pistons, replacement

N7

AW72L:

Install smallest piston with double springs in middle posi-
tion (C2). The other two pistons are dissimilar and cannot
be installed incorrectly.

Ensure that correct springs are used with correct pistons.
See notes made when dismantling.

B2: Yellow spring

C2: Blue spring (inner)
Orange spring (outer)
C1: Black spring

N8
Install retainer 5076

N9
Mount control system in position
See operations K9—-K186.

136 14%
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Governor, dfsmantﬁna/assembfy

Governor, dismantling/assembly

Special tools: 5149, 5244

o1

Strip governor as illustrated

Use socket 5244 to disconnect propeller shaft
and counterhold 5149 to remove drive flange.

02

Remove spring, screw and retainer, and
withdraw governor from shaft

03

Dismantle, clean and inspect governor com-
ponents carefully

Use fresh cleaning fluid! Clean passages especially. Dry
with compressed air.

Oil components with ATF fluid when reassembling.

Important: Use correct grade of fluid. See ‘Specifica-
tions, transmission fluid'.

AW 70/71 ‘
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Governor, dfsmanrﬁng/assemb}y

04
Replace gasket under oil passage cover plate

05
Install governor in reverse order to dismantling
Insert screw and retainer.
Torque: 4-5 Nm (3-3.5 ft.Ib)

Install spring. Remount drive flange. Apply locking com-
pound to centre bolt. Reconnect propeller shaft.

Torques:

— Rear extension housing: 27—47 Nm (20-35 ft.Ib)
— Drive flange: 40—50 Nm (30-37 ft.Ib)

06
Add approx. 1 di of fluid and check level

. Impor_tant: Use correct grade of fluid. See ‘Specifica-
tions, transmission fluid'.
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Solenoid valve, replacement

Solenoid valve, replacement

P1
Open connector on gearbox beside gear selector
mechanism
Withdraw lead from protective sleeve and unhook from
bracket.
, P2
Clean area around valve
P3
Remove valve and O-rings
P4
Install new valve and new O-rings
Use vaseline to hold O-rings in position. Tighten bolts.
Torque: 10-16 Nm (7—12 ft.Ib)
P5
Insert lead in protective sleeve and rejoin
connector
L
P6

Check operation of valve
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Kickdown indicator, adjustment

Kickdown indicator, adjustment

1985—

Q1

Screw up indicator into topmost position. Press accelerator
pedal by hand until resistance is felt. Hold pedal in position
and screw down indicator until it rests against floor.

139 853

-1984

Q2

Indicator is mounted in floor.
Undo indicator clip.

Screw down top section of indicator into bottom position.

Press accelerator pedal by hand as far as kickdown posi-
tion.

Screw up top section of indicator until it is in contact with
accelerator pedal and continue to turn to next locking posi-
tion.

Resecure clip.
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Transmission replacement, B 28, B 280 engines

Transmission replacement

Replacement of the transmission is described on pages In all cases, however, care must be taken to ensure that the
98-102 (for B 28 and B 280 engines) and pages 103—-109 distributor cover, connectors and hoses do not become
(B 204 and B 234). The procedure is generally applicable to jammed between the rear of the engine and the bulkhead.

other engine types.

Transmission replacement B 28, B 280 engines

Special tools: 5244, 5972

R1

Use universal fixture 5972 to remove and install automatic
transmission. Ensure that centre of gravity of unit is located
at centre of fixture.

Use socket 5244 1o remove and install propeller shaft.

Removal

’ R2
Move gear selector lever to position P
Disconnect kickdown cable from throttle pulley.
Disconnect battery ground lead.

Drain transmission oil by disconnecting filler tube from
sump.

Caution! Fluid may be extremely hot if car has recently
been driven.
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Transmission replacement, B 28, B 280 engines

R3
Strip transmission
See operation R5.

Leave two bottom torque converter housing bolts in posi-
tion.

Undo nuts (two) securing mounting (A) to exhaust pipe
bracket. Loosen a few turns and leave bracket attached to
gearbox as support for fixture.

® ' , [“ E_;racket locks transmission to fixture in longitudinal direc-
;—%?/ [ 148 587 tion.
'-‘-ﬂ, ||| Place fixture 5972 in position under gearbox.
il Remove two lower bolts in torque converter
housing.

R4
Separate transmission from engine
Remove carrier plate bolts.
Prise apart torque converter and carrier plate.
Note: On B 280 engine: —‘

Position spacer between housing and screwdriver to pro-
tect timing wheel on flywheel.

Lower transmission.

Caution! Do not tilt transmission forward — torque con-
verter may slip off shaft!

528 B

134 270 148 532
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Transmission replacement, B 28, B 280 engines

Remove/disconnect:

. Control rod from gear selector link

. Reaction strut from gearbox housing

. Wiring to solenoid valve

. Propeller shaft from gearbox (use socket 5244)

. Transmission support member
Exhaust pipe bracket (undo pipe joint and free bracket
from pipe)

. Starter motor mounting bolts

TmoOm@>E

W

100

OZErx=~—I

148 539

. Cover plate

Cover plate at bottom of torque converter housing
Oil cooler pipes

. Two upper bolts in torque converter housing

. Fluid filler tube

. Oil pipe bracket {remove from pipes)

. Timing pick-up

. Inspection covers on torgue converter housing

R5
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136 982

Transmission replacement, B 28, B 280 engines

Installation

Ré6
Check position of torque converter

Place steel rule against converter housing. Measure dis-
tance between rule and converter mounting lugs.

Permissible clearance:

AW T70/71: 16.2-19.6 mm
AW72L: 155 mm

Coat torque converter guide and mating hole in crankshaft
with a little grease.

R7
Use fixture 5972 to align transmission and
engine

Use exhaust pipe bracket mounting (A) as support for fix-
ture.

Ensure that torque converter housing is in firm contact with
bell housing.

Adjust plate between starter motor and torque converter
housing, and insert starter motor bolts. Insert two lower
bolts in housing.

R8
Install fluid filler tube

First, place tube in position against sump without tighten-
ing nut.

Attach tube bracket and insert two upper bolts in torgue
converter housing.

Tighten filler tube nut.
Torque: 80-100 Nm (5974 ft.Ib)

R9

Remove fixture 5972. Tighten exhaust pipe brack-
et mounting nuts (A)

Insert carrier plate bolts and tighten alternately.
Torque: 41-50 Nm (30-37 ft.Ib)
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Transmission replacement, B 28, B 280 engines

\_\\_x o)
. e T
2

0
W sl «

134 192

148 770

oy

102

Ri10

Install remainder of components removed when
dismantling

(See illustration for operation R5)

Note: Move gear selector lever to position P before re-
connecting control rod.

R11
Adjust gear selector mechanism
See operations H1-H8.

Ri12
Secure and connect solenoid valve lead
(Applies only to gearbox with kickdown inhibitor)

R13
Connect and adjust kickdown cable
See operations J4-J10.

R14

Fill unit with transmission fluid
See operations B2-B4 (alternatively B5-B6) and B7-B10.

Clean oil cooler
See operations C1-C2.

R15
Check operation of transmission
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Transmission replacement, B204, B234 engines

Transmission replacement, B 204, B 234 engines

Special tools: 5006, 5033, 5115, 5186, 5972

- Removal

S1
Disconnect battery ground lead
. 136 841
r
s2
Release kickdown cable
Remove transmission fluid dipstick.
Note: Cover dipstick tube opening.
S3
Remove front exhaust pipe mounting bolt from

bracket

Remove torque converter housing upper mounting bolts.
Remove oil pipe clamp.

i& 146 604
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Transmission replacement, B204, B 234 engines

S4
Support engine at rear

Use support rails 5033, lifting beam 5008, and lifting hooks
5115 and 5186.

Use left rear lifting lug.

Take care to avoid damage to wiring harness.

S5
Disconnect propeller shaft
Use socket 5244.
Separate front and rear couplings.
Release intermediate bearing from member.

S6
Release transmission wiring

Cut lower cable tie at gear selector mounting.
Open wiring connectors.

57
Free gear selector lever

Remove circlips from control rod and reaction strut pivot
points.

Remove rod and strut.

144 608
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A

146 610

Transmission replacement, B204, B 234 engines

S8
Undo bolted joint between exhaust pipe and
catalytic converter
Remove exhaust pipe front mounting bracket.

59
Drain transmission fluid
Remove drain plug in sump and allow fluid to drain.
Refit plug when system has been drained.

Si10

Remove transmission support member

Separate member from transmission bump stop and side
members.

S11
Disconnect oil pipes from gearbox
Use container to collect spillage or mop up with paper.
Plug pipe connections.

S12
Remove fluid filler tube from sump

513
Remove:

— Splashguard under engine

— Reinforcing bracket between engine and gearbox
— Torque converter mounting bolis in carrier plate
- Torque converter ventilation grille
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Transmission replacement, B204, B 234 engines

106

146 613

146 618

S14
Remove transmission

Use fixture 5972 to support unit.

Remove remaining mounting bolts in torque converter
housing.

Carefully prise apart torque converter and carrier plate.

Lower transmission, tilting slightly backwards to ensure
that torque converter does not slip off shaft.

Note: Position fixture 5972 and fork under front of gear-
box. )

Installation

S15
Install transmission

Use fixture 5972.

Check position of torque converter. (See operation R6.)
Coat torque converter guide and mating hole in crankshaft
with a little grease.

Raise transmission, tilting slightly backward.

Fit torque converter and carrier plate together. Ensure that
torque converter housing is in firm contact with bell
housing.

Tighten transmission in position. See ‘Specifications’ for
torques.

Attach front exhaust pipe bracket to torque converter
housing.

Remove fixture.

S16
Install transmission support member

Tighten bolts securing member to side members.

Secure bump stop to member. Ensure that oxygen sensor
(Lambdasond) lead is above member.

S17
Reconnect gear selector lever

Reattach control rod and reaction strut to gear lever arm
and reaction arm.

Refit circlips.

Note: Install flat washer in control rod pivot assembly. |
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518
Reconnect transmission wiring
Rejoin wiring connectors.
Secure wiring to selector lever mounting with cable tie.

S19
Reconnect oil pipes

Reconnect pipes to connections on gearbox and tighten
nuts.

520
Install fluid dipstick tube
Torque: 90 Nm (66 ft.Ib)
146 620

521
Secure torque converter to carrier plate
Insert and finger-tighten all bolis.
Torgue bolts alternately.
Torque: 45 Nm (33 ft.Ib)

522

Install reinforcing bracket
Tighten bracket in stages.

Secure bracket to torgue converter housing and then to
cylinder block.

Install ventilation grille.
Install splashguard under engine.
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J o = 23
' ) Install propeller shaft

Use socket 5244,

Tighten front and rear drive couplings.

Remount intermediate bearing on support member.

524
Tighten flanged joint in front of catalytic con-
verter
Install exhaust pipe front mounting bracket.
|
525 l
Remove lifting attachments ,
Remove tools 5006, 5033, 5115 and 5186. !
:
&
:
l
S26 |
Tighten two upper bolts in torque converter '
housing ]
Secure front exhaust pipe to bracket
S27

Connect kickdown cable to throttle pulley
Adjust cable as described in operations J7-J8.

108
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528
Fill transmission with fluid
Adjust fluid level as described in operations A1—A4.

529
Check operation of transmission
Reconnect battery ground lead.

Check clearance of gear selector lever in positions D and
N.

Clearance should be equal to or somewhat less than in
positions 1 and 2.

Check transmission oil level.
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Exchange sfstem

Exchange system — automatic transmissions

148 793

Faulis in the following may be corrected without re-
moving the transmission from the car. (These are not
accepted as justification for installing an exchange unit):

— Fluid level

— Fluid leakage, except from torque converter and oil
pump

— Kickdown cable

— Gear selector mechanism

— Parking lock

— Valve bodies

— Governor

— Rear extension housing, drive coupling, speedometer
drive and oil seal

— Control system

— Accumulator pistons

— Solenoid valve

— Qil pressure switch (units with kickdown inhibitor only)

— Lock-up function (control system)

110

Automatic transmissions are reconditioned in a central
workshop in markets which operate an exchange system.

Information on all fault symptoms observed prior to replac-
ing the unit is essential if the fault(s) are to be correctly
analyzed. This information should be supplied in the form
of the ‘Diagnostic and check list for automatic transmis-
sions’ (see below), which has been produced especially for
the purpose.

Always fill in the boxes at the top. Describe all fault symp-
toms in plain text under the heading of ‘Customer com-
plaints’. Details of test drives should also be entered.

Place the completed report (white page) behind the torque
converter to ensure that it is not lost. Put the report in a
plastic sleeve to protect it against fluid. Send the yellow
page to the importer/handling centre for registration. File
the pink page.

Follow these instructions to facilitate fault tracing as part of
reconditioning.

The foregoing applies to both warranty replacement and
service replacement work.

The diagnostic and check list is available from Volvo's
Publications Department under the following num-
bers:

TP 31536/1 Swedish
TP 31537/1 English
TP 31538/1 French
TP 31539/1 Spanish
TP 31540/1 German
TP 31541/1 Dutch
TP 31542/1 Htalian

The following may be repaired in fixture 5972 or when
the transmission has been removed from the car. (Ex-
change unit need not be installed);

— Fluid leakage from torque converter or oil pump
— Torgque converter
— Torque converter housing

Installation of exchange unit

See operations R7-R15 (B 28, B 280) or $15-529 (B204,
B234) as appropriate.

It is extremely important that the instructions be followed
and the work completed prior to road testing, otherwise the
transmission may be damaged. Failure to comply with this
procedure may result in the rejection of a claim.

Note: Ensure that the oil cooling system is thoroughly
cleaned prior to road testing. See operations C1-C2.
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